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PREFACE 


AU men hy nature 
desire to know — Aristotle 


Mind— man’s sole superiority over other forms of Jife— functioned 
over the ages with an inborn proclivity to master the earth without self- 
conscious knowledge of what made this now uncontested command pos- 
sible Awareness of mind, from the dim premonition of the head-hunter 
that the skull held something especially potent and his simple logical 
conclusion that to devour it was to profit m power, has been transmuted 
into a perhaps equally absurd attempt of the modem mmd to grasp 
itselY and, if not to consume, at feast to control 

The evolution of thought about mind followed as a long shadow 
the evolution of the mind itself If mind is still enlarging and sharpening, 
even at an imperceptible rate, its understanding of itself must always 
be a matter of lessening a gap Like the mythical hoop snake, it can 
probably never completely encompass itself Yet the impossible con- 
stantly challenges that community of minds that represents increasing 
development in the direction of humanness 

Thus, this book is compiled with the awareness that it is still a 
direction we seek, not yet a goal Yet c\en so elementary a beginning is 
long overdue Tlie almost universal fear tint the physical scientists }n%e 
overreached man’s ability to control himself is reflected in the plea of 
the poets and philosophers for scIf-understanding Some hiwe gone so 
far as to demand that the physicists cease their expIoniUon of space until 
the morals of mankind move bej'ond murder and suicide It is a %am 

x-li 
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nlea The seething, restless mind of man, despite individual failures, can- 
It be pa^ed into inactivity out of fear of what he may find And 
although ethical standards that claim to enable man to live 
progress exist in profusion, the means of convincing people to adop 
unanimously any one set of them remains elusive Force 
pleading, threats of doom, appeals to historrcal inevitability, even the 
example of comparative success, have not, except for Innded times an 
in limited areas, bent the willful mind of man into sufficiently coopera- 
tive behavior Yet we yearn for the intellectual flowering that is both 
result and cause of peace and plenty 

There is nothing for it hut to begin the slow, hard spadework ot 
weeding out the ]ungle growth of noxious superstitions, bizarre notions, 
and passionately defended positions extrapolated from individual de- 
sires and to start from scratch To do this, the scientific method of care- 
ful observation, close reasoning, and statistical manipulation claims 
first place as having a long record of success in other fields Accordingly, 
the first section of the book is given over to the physiological aspects 
of the brain, nervous system, and endocrine glands and the laboratory 
behavior of animals and men Until very recently, functional maps of 
the brain have been so crude, compared with medical knowledge of the 
rest of the body, that progress now appears to be making enormous leaps 
Tlie factual approach of geneticist John Ranier, the report by E R John 
of his expenments m electrical stimulation of various areas of the cortex, 
and the work of Harold Himwich on the specific effects of drugs are 
particularly illuminating The fifteen-year study of affective states of 
maUunctiOTimg humans by physiological methods— many of them new— 
by Charles Shagass suggests the usefulness of this approach when 
combined with observations of behavior 

Physiological investigation of sensory behavior and simple reflexive 
reactions continues to yield results James Taylor and Joseph Wolpe 
have adapted these older tediniques to a new set of problems witli 
pro\ocative results Laboratory studies of animal behavior have moved 
ucU beyond Pavlov with the work of Howard Liddell on sheep and 
goats, particularly their young He is convinced that “tire very process 
of conditioning is traumatizing,” supporting his contention with the 
cliecnng talc of the experimental dog Nick Nick rebelled against his 
rcuard biscuits so violently that, even after he was excused from fur- 
ther laboratOT) uork because of psychotic behavior, he continued to 
\cnt Ills rur> on the laboratory food by barking at it and-tbe ultimate 
insuU-unnatmg on it 

Hie sliidy ot nonlaboratory animals reacting to the stimuli of their 

v "'=w'y nnporlant speciality of 

cthologs Jules M.asscrmans Ethology, Comparatiso Biodynamics and 
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Psychoanalytic Besearch" is illustrated with a wealth of material that 
can no longer be ignored by the tradition-minded. Departure from 
clich6 thinking follows also from the work of A. Bradford Judd and 
Milton Greenblatt, who scotch the heretofore happy illusion that syn- 
apses jump together with each new piece of information. “New synaptic 
associations are not formed as a result of function/' they have found. 
One hopes that this information will trickle down to the educational 
psychologists, who still envision the facts of the multiplication table as 
discrete operations in which 3X7 closes one synapse and 7X3 closes 
another. 

The truer view of the complexity of brain functioning both inspires 
and intimidates. The historical overview with which Percival Bailey 
opens the book cannot beget a complacency with our present advance. 
Our sophomoric certainty of even the few things we thought we knew 
grows, as we read, into an awed respect for the distance yet to be 
traveled. We are not even certain that, should the chemistry and physics 
of the brain become completely clear, we would have a competent guide 
to the healthy functioning of the individual and mass mind. The dreaded 
manipulation of the mind for political purposes or for gentle healing of 
the mentally ill appears less immediately possible as Kalph Gerard 
explains how behavior habits are as deeply ingrained as language. 

John Ciardi, the poet, has summed up elsewhere problem-solving 
thinking as both useful and admirable: “Let us by all means be exact 
where exactness is possible. There still remains an order of mind that 
can lead to knowledge of the inexact. It is that order of mind that must 
engage the question, What is man?’" Part Two, then, engages that 
order of mind which, as Boss Ashby points out in his essay on cybernet- 
ics, the scientist does not deny, but prefers to ignore as not susceptible 
of solution within the rigor of his limited methodology. 

Mind as participation, mind as more than brain (Eugen Kahn), 
mind as creative love (Charles Hartshorn© ), mind as a sense of integra- 
tion (Donald Glad), mind as entity (Peter Bertocci), mind as more than 
a mechanical model (Errol Harris), mind as idealism (C. A. Campbell), 
mind as transaction (Hadley Cantril)— these are the inexact but never- 
theless real aspects of mind that defy ignoring. Harold Kelman, in 
analyzing language behavior, makes clear the difference between a 
thing and a process, a semantic distinction not available to the primitive 
mind but essential to the modem if we are to leave behind futile debates 
as to the location of mind. Like "speed," mind exists as motion, action, 
participation, not in addition to the matter of the brain and body but 
as a function of it. 

For the pure scientist, if he is dubious of philosophers as fuzz>'- 
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Inded manufacturers of unworkable systems, perhaps the best place 
Tsm “ wSr the es^ty of Anatol Rapoport, a clear, readable, senous 
attempt to define terms and discuss their dimensions m ways 

msciLtist and phdosopher alike For the nonscientist who cannot think 

of my kids as particles of energy caught into atoms made up into mole- 
cute of organic goo” (to quote Ciardi again) and yet is concerned about 
tlie inner urgencies, frustrations, longings, triumphs, defeats, and cross- 
motives of mankind, we recommend the essay of Henry Veatch uphold- 
ing intentionality and referring good naturedly to the everyd^ 'Tj ° 
Irving Goods essay on the mind body problem subtitled Could an 
Android Feel Pain? ’ will pull the sophisticated addict of English humor 
irresistibly into the tumbling stream of controversy that enlivens the 
pages of tins hook with fact, logic, debate, conclusion, corollary, specn- 
lation, and probably some as yet unidentified forms of communication, 
intentional or madvertent 

And yet, when all this has been said, mind remains largely an 
enigmatic elephant of unknown dimensions and uncoordinated aspects 
A description of the view from die rear, or of a single atypical patch, 

IS no less valuable than a mighty guess at the whole Views through a 
microscope or a telescope add bit by bit to our working map, which must 
contain minutiae as well as massive outlines Our third section, then, 
which has been subtitled “Of Elephants & Men,’ is concerned with 
comp'iratne methodologies The oft despised introspection, for example, 

IS far from the mere maundering of individual minds Peter McKellar 
presents a reasoned, factual, and convincing discussion of how intro- 
spection— sometimes under other names— has been and is used m 
research in educational, military, clinical, and industrial milieus Irving 
hock examines a new aspect of memory from tlie Gestaltist’s vantage, 
and Gustav Bergmann smooths out some of the Watsonian excesses, 
uhile p'i>ing respects to a redoubtable pioneer The documentary 
method of the sociologist takes an original turn as Harold Garfinkel 
lulls the advisory type of counseling His human interest material 
rtids as casil> as floating downstream and yet convinces the one who 
dunks he knows the answers that he isn’t up to date on the questions 
Tlie mathematician of statistical man (Edward Barankin) and the 
rnathcmatician of industrial man (J B Chassan) are both represented, 
die hvpnotist (\Iillon Kline) is here, and the partisans of paranormal 
cnmmim, cation (W M S and Claire UusscU) If the whole appears a 
poUMiurri. we liave an accurate reflection of the state of our present 
knowUtlge alwut mmd Tlie miscellany may mystify when it is thus 
spnad oul-a contmid jumble of nuts, bolls, cogwheels, and cmchpms 
-Ml somtliow each represents a part of the necessary knowledge of 
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what makes the mind tick In applying the soothing oil that makes it 
run smoothly, the psychiatrist who visualizes the enmeshment is best 
prepared 

The call for an interdisciplinary approach, like campaign oratory, 
seldom results in action It sends the audience home happy, agreed, at 
least in principle, that cooperation would be fruitful This book does not 
escape the inevitable— but \vith a diflFerence Clifford Geertz, the anthro- 
pologist, applies his special learning to the subject of mind, and the 
result, “The Growth of Culture and the Evolution of Mind,” brings a 
good many of the pieces together, and lo! they fit 

The banquet has been set before you, the blessing said May each find 
food to his fancy and the excitement of discovering that a taste of some- 
thing new and different adds zest, enjoyment, and nutrition to his 
mental diet 

A few words of thanks to those who have helped in the editing and 
preparation To Adah Maurer, who has done a lion’s share unstintingly, 
to Mary Ann Smajo, who organized so well the voluminous corte 
spondence, and to my wife, Carlotta, who helped with details, and to 
many others— my sincere gratitude 

Jordan M Scher, md 

October, 1962 
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4 Mind as Brain 

arise m the peripheral sense organs, are transmitted by the sensory 
nerves as pulses of electrical potential to the central nervous system, 
and diere are variously integrated and then reflected over the motor 
nerves to result m our behavior Their integration in the spinal cord 
IS relatively simple and invariable, that in the cerebral cortex is fluc- 
tuant and relatively unpredictable^^ The handling of signals m the 
brain has never been understandable by analogy with such inflexible 
machines as telephone systems, \uke boxes, or harpsichords,^® and this 
has been a chief stumbling block to understanding it as a machine 
But, since the invention of the thermionic valve, it has been possible 
to construct machines that have many of the properties heretofore 
believed to be peculiar to the bram Such machines seek goals, learn, 
forget, foresee and avoid dilemmas, and, in other ways, comport them- 
selves like living beings 

It has been shown that the cerebral cortex, under certain circum- 
stances, acts like a computing machine, such as is used for radar control 
of antiaircraft guns, responding to misalignment by giving a neural 
response calculated to reduce the misalignment, thus correcting its 
error by the process known as "negative feedback Such mechanisms 
have long been known to physiologists and psychologists, only the 
name "feedback,” borrowed from engineering, is new It means only 
the joining of a receptor and an effector m such a way that the receptor 
not only can stimulate the effector but also can be stimulated by it 
Together with the external world the cerebral cortex forms such a 
djaiamic system, which tends to reach a stable equilibrium and im- 
proves Its stability against disturbance ^ Its structure is entirely com- 
patible With such ati analogy, because- of vast areas of random neural 
nets and self-re exciting chains®- between input and output 

For a long time our ideas concerning the structure of the cerebral 
cortex were confused by the erroneous hypothesis that it consists of a 
mosaic of organs, “ doubtless because of the persistent influence of 
Franz Joseph Gall In accordance with this hypothesis the anatomist’s 
task was to locale and delimit areas of special structure, since a differ- 
ence m stniclure implies a difference in function The physiologist 
could then investigate the functions of the organs so identified This 
method of approach uas clearly stated by Mcyncrt from his study of 
the stnate area and was encouraged by the discovery of the large cells 
in the precentral gyrus bv Betz, the stnate area was shown to be 
concerned with vision, and the Betz cell area with motion of the skeletal 
muscles And so the search was on for other areas of specific stnic- 
turc and function Tlie search resulted m the discovery of two other 
regions whose stniclure approached that of the stnate area in that they 
tended to be formed of small cells, so that Economo called them "konio- 
corticcs,”** which ha\c been shoivn to be the regions where the 
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\\c must not forget that it has a very definite vertical organization in 
SIX layers The significance of this arrangement is not known, but 
Craik^® supposed that it might imply a scanning mechanism, and this 
scanning was related by Grey Walter®- to the alpha rhythm Pitts and 
McCulloch'*® ha\e shown how such a mechanism might enable the cortex 
to recognize universals, such as chord regardless of pitch, or shape re- 
gardless of size This ability is the so called suprasensuous reason— the 
power to indicate universals and relate them one to another 

Most of these hypotheses need a great deal of experimental work in 
support, but they already point the way to tlie understanding of many 
matters heretofore thought to be outside the realm of scientific inves- 
tigation, such as curiosity, foresight, or free will 

Many years ago Hughhngs Jackson-® maintained that the highest 
level of nervous activity— the mind— had t\vo aspects, intellect and 
emotion, and that these activities went on in the cortical areas of gen- 
eralized structure, then called the “associational areas He maintained 
further that the greater part of mentation went on in the form of 
Msual images Certainly, visual images play a large role m many 
forms of thought, but a great deal of it goes on m the form of internal- 
ized conversation, as George H Mead®* has so conclusively demon- 
strated This sort of internalized activity, whether visual, auditory, or 
other, IS the characteristic activity of large areas of the cerebral cortex, 
and all the evidence we have at present indicates that it goes on pre- 
dominantly in the areas of generalized structure Now machines have 
rcccntU been built that behave in a strangely similar manner A good 
example is Ashby’s homeoslat,*’ which, by internal self induced action 
and interaction, adapts to a disturbance by rearranging its oivn wiring 
so as to reach a new' state in equilibrium with the new conditions This 
IS cssenlnlly the process of thought By means of this process tentative 
solutions are compared with memories of previous solutions and of their 
results, and a new combination is reached in relation to the new 
cxinditions This is perhaps the most distinctive property of the human 
cortex 

During all this process of inlcmal actuily the output is blocked, 
the ultimate result is normally an cxlcmal activity of the machine di- 
rccltd toward its cniironmcnt Tins external actwity has for its purpose 
to alter or abolish the conditions that disturbed die state of equilibrium 
m the diaiamic system For this purpose much energy' mav be necessary, 
the source, the nature, and the necessity of which are imperfectly un- 
derstood Tlie quarter of a kilogram-calone®* per minute furnished by 
the ovulation of glucose in the brain is undoubtedly sufficient for the 
transmission of signals, since communication machines need only small 
amounts of energv for such aclmtv, but the brain is a hvang organism 
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we must not forget that it has a very definite vertical organization in 
SIX layers The significance of this arrangement is not known, but 
Craiki'^ supposed that it might imply a scanning mechanism, and this 
scanning was related by Grey Walter®^ to the alpha rhythm Pitts and 
McCulloch’’® have shown how such a mechanism might enable the cortex 
to recognize umversals, such as chord regardless of pitch, or shape re- 
gardless of size This ability is the so called suprasensuous reason— the 
power to indicate umversals and relate them one to another 

Most of these hypotheses need a great deal of experimental work in 
support, but they already point the way to the understanding of many 
matters heretofore thought to be outside the realm of scientific inves- 
tigation, such as curiosity, foresight, or free will 

Many years ago Hughhngs Jackson^® maintained that the highest 
level of nervous activity— the mind— had two aspects, intellect and 
emotion, and that these activities went on in the cortical areas of gen- 
eralized structure, then called the “associational areas He maintained 
further that the greater part of mentation went on m the form of 
visual images Certainly, visual images play a large role in many 
forms of thought, but a great deal of it goes on in the form of internal- 
ized conversation, as George H Mead®® has so conclusively demon- 
strated This sort of internalized activity, whether visual, auditory, or 
other, IS the charactenstic activity of large areas of the cerebral cortex, 
and all the evidence we have at present indicates that it goes on pre- 
dominantly in tbc areas of generalized structure Now machines have 
rcccntl) been built that behave in a strangely similar manner A good 
example is Ashby’s homeostat,*’ which, by internal self-induced action 
awd mtcractiow, adapts to a disturbance by reairangmg its own wmng 
so ns to reach a new stale in equilibrium with the new conditions This 
IS essentially the process of thought By means of this process tentative 
solutions arc compared with memories of previous solutions and of their 
n suits, and a new combination is reached in relation to the new 
c-onditions This is perhaps the most distinctive property of the human 
cortex 

During all this process of internal activity the output is blocked, 
the ultimate result is normally an external activity of the machine di- 
reettd tow art! its cnMronmont Tins external actnity has for its purpose 
to niter or nliohsh the conditions that disturbed the state of cquihbnum 
in the dxTiamic s>slem For this purpose much energy may be necessary, 
the source, the nature, and the ncccssit> of which arc imperfectly un- 
derstood =• Tlic quarter of a kilogram-calonc®* per minute furnished by 
the oxidation of glucose in the brain is undoubtedly sufficient for the 
transmission of sicmls. since communication machines need only small 
amounts of tncrg\ for such actiMtx, but the brain is a living organism 



Bailey • Cortex and Mind 7 

and needs other matenals for its trophic processes The greatest students 
of abnorma] psychology have found it necessary to postulate sources of 
energy for the apparatus of the mind, Janeiro based a whole system 
of psychology on the fluctuation and economical administration of this 
energy, and Freud^s looked forward to the possibility of influencing 
its amount and distribution by chemical means If we understand the 
vague sense m which they used tlie word “energy” as something nec- 
essary for the healthy functioning of the cortical neurons, we must 
agree with them 

Cannon^- has extensively investigated the mechanisms utilized by 
the body to mobilize energy Whenever the external action follows almost 
immediately upon tlie disturbance that aroused it, these mechanisms 
operate smoothly, but, when the external action is blocked and not 
utilized, energy accumulates in the organism and perturbations are 
produced of which we become aware as emotions The common man 
has long recognized that one way out of this situation is to “blow off 
steam” like a steam engine, in ways not adapted to the goal of removing 
the initiating disturbance, such as weeping, ranting and raving, aimless 
activity, trembling, and sweating It is common parlance to say that 
these relief activities are caused by the emotions This ignores the fact 
that an emotion is itself a derivative phenomenon and causes nothing, 
being aroused by the disturbance to which it is necessary to adapt 
This disturbance is the cause of all the activity that goes on in the 
dynamic system, the internal travail (thought) as well as the derivative 
phenomena (emotion) and finally the external activity (behavior) 

If we look at the cerebral cortex in this way, as a machine, the 
apparent conflict between psychogenesis and somatogenesis begins to 
evaporate A machine may function badly because it was constructed 
from inferior matenals, because of water in the gasoline, because of 
rusting from being left out in the weather, because of long hard usage, 
or merely from overloading Of course, an inferior machine will break 
down sooner from overloading, but even the best machine has its limits 
In the same way a nervous system may function badly because of 
hereditary or congenital defect, because of improper food supply, 
because of being soaked in alcohol, because of constant wear from 
interminable conflict, or because of a single overwhelming crisis 

It IS futile to talk of the effect of the mmd on the bod} ‘Thought 
is a name vve give to the functioning of our thinking machine (cortev) 
just as “flight” IS a name ^\e give to the functioning of fl>ing miclunes 
(airplanes) The pHne is v\orn out rfiinng flight, hut not htj flight, it is 
worn out by fnclion of the air, of the crankshafts. In buffeting from 
wind and weather Oar cerebral cortex js worn out also by the hufftting 
of tlic environment, both mtemal and external, that gives rise to 
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thought and, if too severe, causes it to knock or chatter in its func- 
tioning, which we call “the mind ” 

It follows that there are many ways to remedy the malfunction. It 
is not possible to remove a defective part of our cerebral cortex and 
replace it with a better part in any particular machine; but we may, 
by proper genetic procedures, by better maternal care, or by prevention 
of disease during development, see to it that future human machines 
function better and are built of better materials. And we can see to it 
that the defective machines are not set to tasks beyond their strength. 
We can see to it that our human machines are given the proper fuels 
and lubricants, that they are properly cared for, and that damaging 
intoxicants or poisons are eliminated. They may even function better 
for certain limited tasks if parts are removed, as by lobotomy, thus 
removing harmful reverberating chains.®^ We may remove them from 
environments where heavy tasks are too often set them. We may find 
them other tasks better fitted to their capacity. By means of drugs we 
may reduce the sensitivity of certain receptors on which the func- 
tioning depends or increase certain resistors which will change ihe flow 
of power within the machine. 

You may agree with all this and yet say that this does not explain 
those things which are peculiar to die human machine— purpose, adapt- 
ability, foresight. On the crude analogy to an automobile, an airplane, 
or a telephone exchange— even an automatic one— much will remain 
obscure, and it would be presumptuous to say everything is now under- 
stood. Yet machines have been built that follow goals, explore, learn. 
By analogy with these new machines that learn, correct their errors, 
break down if their feedbacks are maladjusted, we begin to see more 
deeply into these formerly mysterious matters; and, the deeper we 
penetrate, the more the fog begins to dissipate, and it becomes ever 
clearer that die concepts that we gather under the term “mental” are 
only names given to various aspects of the functioning of the cerebral 
cortex. It has often been said that we think with our entire body, 
but it can be readily demonstrated that mental processes go on with 
negligible disturbance in the absence of all parts of the body below 
the fifth cervical segment and after most of it is lost above that level 
except for the brain stem and cortex. The maximal disturbances of the 
mind result from destruction of the cerebral cortex; the mind is essen- 
tially its functioning. 

It is even conceivable that it might be possible to build a machine 
that would have insight, or could be given insight, into its own mal- 
functioning and take certain measures to correct it. Perhaps this wll 
have to wait until our insight into our own difficulties is less rudi- 
mentar)'. Even so, the machine would have to find ways that avoid the 
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necessity to replace a defective de'cry^nTpsychother^apist 

corbcal neurons destroyed by oxi machine can be built to 
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mous with mentation, but asleep or under the influence 

others== that processes go on w ,^s-e call thought 

of an anesthetic that. ^^^^^^'mind leads to much confusi^- 

Identification of <=°"f ^ usually purely verbal, for ““fP ^ 
and the resolution of the d'®=" ^ j” for “subconscious 

the substitution of the term leads to its bemg chased out 

machine Certainly ^ Joiow no valid rea frontal lobes 
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r." •• >“ 

ahty, and soul there is "O 
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on the brain alter aspects of human behavior that have been long 
called by these names And it does not help our understanding to create 
a pseudoscientific terminology for such concepts and call them the 
“Superego,” the ‘Ego,” and the “Id”^ The ego is a resultant of the two 
forces personified as the superego and the id, hence not in the same 
category Similarly, the mind and die body are concepts of different 
categories and cannot be discussed as two similar persons or forces 
acting on each other It is impossible to separate thought from matter 
that thinks The word 'mind” is a verbal symbol that we use to refer 
to activity of the cerebral cortex Mental processes are fragments of 
the complex conduct of the individual,^® thought is only a detad and 
a form of human actions Only m this sense is it permissible to say 
that mental activity influences the general behavior of the organism, 
since the response of the cortex will depend on the pattern of its 
activation at the moment of arrival of a tram of impulses Fragments 
of this activity may fail to be integrated with the rest, because they 
arise in an abnormal manner from infection or intoxication and disrupt 
the personality so seriously as to result in chronic dehna 

In thermionic machines, to which we have likened the cortex, the 
goals sought are set by the maker— an airplane, for example, in the 
case of an antiaircraft gun In the case of our human machine the goals 
were set by God, who created man in His own image, by the insertion 
of goal setting mechanisms that make us seek food for self-preservation 
and the female of the species for self propagation These goal setting 
mechanisms are very complicated, including hormonal chemical factors 
as well as nervous ones The nervous factors lie mainly in older parts 
of the brom neoiei Vbo ccn\Ta\ caTia\ m fhe brain stem, tbe paleotbalamus, 
and the allocortex The activity of these parts of die nervous system is 
likely to bring us into conflict with other machines seeking similar 
goals Tlicse then become esscnbal parts of the environmental disturb 
ance that arouses the behavior of any particular organism The various 
methods for controlling and utilizing these interpersonal factors consti- 
tute a large part of educational and social theory and practice It is 
nccessar) to make the organism seek other intermediate goals— the 
acquisition of monc>, the planting of crops— as necessary factors in 
reaching a final state of equthbnum One means of doing this has been 
cxtensi\cl> investigated hy Pavlov^^ and his school and is known as 
“conditioning ” Tins process goes on in the cerebral cortex, to be more 
specific m the isocortcx, and is fostered in the home, schools, and 
churches The insertion of these den\ati\c intermediate goals delays 
the reaching of a state of equilibrium in the organism, even until a 
iic\\ N\orld after death, as the result of ^\hlch a permanent slate of 
unrest IS produced accompanied b> various s>Tnploms of malfunction 
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in the machine These have to be treated, as before indicated, by the 
physician or the priest 

As civilization becomes more complicated and attainment of ultimate 
goals becomes more delayed, the mechanisms within die isocortex, 
built up largely by social conditioning, since on them depends the 
smooth functioning of society, need strengthening as against the more 
individualistic mechanisms seehing the ultimate goals immediately and 
directly Even such a fundamental social goal as chanty (mutual sym- 
pathy and aid) needs constant reinforcement® This is accomplished 
largely by words Words, like other symbols, are information, giving 
rise in the afferent nerves to trains of signals on which the functioning 
of the cortex depends Once the cortex has been conditioned to respond 
to a symbol, as it would to the actual situation to which the symbol 
lefers, the latter becomes a potent factor m the dynamic system, either 
for good or for evil, for peace or for war ^ 

Words that state that the all-powerful Maker of mankind, who can 
preserve us even after death, approves of the intermediate goals but 
disapproves of a fundamental one (such as sexual congress) can be 
used to block the output of our nervous machine with all the attendant 
disorders resulting from malfunction Since God made man m His own 
image, including the goal seeking mechanisms that the cortex must 
control, it was found necessary to adopt, from Zoroaster by way of 
Mani,"^® a lesser god—a demon known as Satan— to account for these 
persistent urges that impede the working of the cortical machine To 
those iiho insist on monotheism, Satan must he held to be merely 
another aspect of the Deity and, if we wish to follow the mystics,'^’ 
so also IS man It does not clarify matters to rename them the superego, 
the id, and the ego 

When looked at from this point of view, the mind-body problem 
evaporates Not so that of consciousness We do not know that an> 
machine built by man has ever been aware of its bchaiior, even 
though It be theoretically possible’* Although wc know that conscious 
ness IS closely bound to the nervous mcdi misms of the brain stem, 
no analogy exists in manmade machines that gucs a hint toward its 
understanding Tins fact should not deter us from our search Hope 
IS not neccssar} to enterprise or success to persc\crancc At an\ rate, 
wc gain nothing h\ thinking in terms of a paradise before which stands 
a mythological censor with filming sword to kttp Janets traumatic 
reminiscences submerged in a swliconscious hell ^\^lcthcr thinking in 
terms of reverberating neuronal chains wiH prove more fruitful remains 
to he seen Recent formulations sound again very much like the con- 
ceptions expressed long ago bv Jnnet^ in lus study of sulvconscioiis 
flxMl ichas hut stall d this time not fn anthropomorphic theological 
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terms but m tbe jargon of modern engineering In some way, by fre< 
association, hypnosis, or otherwise, we must gam access to harmfn 
engrams so as to remove them by reconditioning, or else destroy then 
by sboch therapy or lobotomy without trying to bring them int< 
consciousness 

Having transformed the mind-body problem into the mind corte 
problem and solved it to our own satisfaction, if to no one else^s, 
are left with a consciousness-brains stem problem This is the san^ 
old problem from a metaphysical standpoint if, indeed, it be a problen 
at all My old teacher— Pierre Janet— used to say that the essential erro 
of the metaphysician was to believe that he had a problem Howeve 
that may be, the matter will continue to be discussed Perhaps aV* 
could do no better than to end with a statement made by Pan 
Flechsig^^ concerning the relationship of brain and soul in an addres 
at his inauguration as rector of the University of Leipzig “So long a 
medical thought remains scientific, and strives to go beyond the imme 
diate practical necessities, outstanding physicians of all civilized nation 
endeavor to view the arena where the sentient soul labors and whei' 
the thinking and mind constructs a picture of the world ” 
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JBtES H. aiASSERiUAK 


Ethology, Comparative 
Biodynamics, and Psychoanalytic Reseai'ch 


In its first and still most important sense, research in psychoanalysis 
IS pre-eminently cltntcal In effect, every encounter of every analyst 
with every patient (and less self-consciously, with everyone else) can be 
ilvp Jiaarolvisg' Ah? 

of motivations, semantics, and symbolisms between two people transact- 
ing their business in an implicitly intncate cultural and transference 
milieu Unfortunately, tins necessanly difficult scrutiny of the endless 
flow of mulhvectonal data may grow so wearisome that some analysts 
are easily tempted to revert to the classical practices of Procnistes, the 
Attic tyrant whose way of dealing with any stranger consisted in cutting, 
stretching, or othci^vise mutilating him to fit a preformed bed As you 
will recall, Procrustes himself was eventually slim by the Greek hero, 
Theseus, who then formed an Aegean League that welcomed all frcc- 
thinking and amicable city states into an enlightened confederation It 
may be noted in this histoncal context that the Academy of Ps^cIlo- 
amlysis, loo, is dedicated to the elimination of arbitrar) and destnictivc 
constnctions and to the amicable, creative union of frec-thinkmg people 

Portions of this piper are reproduced by permission of the author and the pub- 
lisher, from Jules H Masserman (cd ), Sck’ncc and Psychoanali/Jlt, Vol 111. Cnine 
fic Stratton, Inc, Xc%% ^ork, 1059 

Read In part at the semhnnoal mwtinK of the Aendemj of PjychoanaJ>*jlJ, Sevr 
■iork, Dec 6, 1058 
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But our Academy has a more recent and direct precedent in its own 
field Freud’s equally non Procrustean dedication in his earlier years 
to adaptive and discerning clinical observations from which he derived a 
succession of concepts and insights of great heuristic if not determinative 
value to die behavioral sciences Moreover, Freud's orgmiaUy fluid 
formulations set up various other predominantly advantageous scien- 
bfic cycles, in that they stimulated workers m related branches of the 
behavioral sciences to review their own data, postulates, and systems 
and then to offer to psychoanalysis valuable confirmations of, or 
amendments to, specific aspects of analytic theory and practice In 
this manner, psychoanalysis has had beneficial interchanges with anthro- 
pology, sociology, history, linguistics, political science, philosophy, and 
even theology, more lately, public relations practices and advertising 
techniques have apparently been added to the list But despite Freud s 
own biologic and medical orientations and a recently overwhelmmg 
flood of somewhat speculative “psychosomatic” literature, only a rela- 
tively few workers (e g , L von Bertalanffy, D Levy, D Rioch, S Rado, 
and R Grmker, et al ) have remained deeply interested in what psycho- 
analysis can contribute to, or receive from, the more basic sciences of 
morphology and physiology, with special reference to the evolving 
higher neural functions and their correlations with the individual and 
social complexihes of human conduct Since our psychoanalytic litera- 
ture IS relatively limited in this field, permit me to devote my initial 
discussion to a survey of biologic data relevant to various psycho- 
analytic problems of fundamental import Let us pose just a few such 
questions 


relationship do the “instnichve” or “innate” or “unconditioned” 
behavior patterns of animals have to the concepts of pre experiential 
or “libidinal" drives and potentialities in man? 

Can the order of the appearance of such patterns in young animals be 
correlated in any way with the postulated stages of "psychosexual matura- 
tion” m tlie child and adolescent? And are these phases related to the 
differential phylogenetic and ontogenetic development of the nervous 
system? 

Is there determinative or presumptive evidence for the postulate of 
“pnmal aggression" or of a “death instinct’? Or may the battles over 
temtonahty, dominance and sexual possession in both animals and man 
be as readily formulated by Kropotkin's, Simpson’s, or Huxley’s concepts 
of a unuersal seeking for individual participation in an evolving social 
order? If so, is the ostensibly self-pumtivc or self-dostniclive behavior 
also ohsened in animals based on deviant individual experiences with- 
out primal atavistic resonances? Or is the relatively rare occurrence 
of mass intraspecies warfare (eg, in some vanctics of ants, as described 
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by Schnierla) more in accord with Freuds gloomy concepts of man’s 
Fate? 

Relevant to this, of what epistemologic significance are animal studies 
of modes of communication, of courting customs and sexual patterns, 
and of group behavior, or studies on the experimental inductions of 
patterns of "masochism," of diffuse "aggression," and of “animal neu- 
roses”? Can the phenomena of the latter be characterized by clinical 
terms such as phobias, inhibitions, compulsions, regressions, symptom 
formations, and “social maladaptations”? 

What bearings do the etbologic concepts of “trigger-stimuli” and 
“social releasers” have in the early channelizations of fixations of reac- 
tion patterns in the human infant? In view of the relative impersonality 
of such early automatic responses, is every subsequent relationship in 
the human primarily a reiteration, or at best, a “transference" displace- 
ment or elaboration of previous attachments and repulsions? 

And, perhaps most germane of all to our interests as clinicians, can 
a study of the methods that may or may not be effective in relieving 
these symptoms in any way contribute to the understanding of clinical 
psychotherapy? Indeed, how readily, in contrast to lower animals, may 
humans be reorientated an redirected by analytic or other techniques 
so that they may attain a greater versatility and adaptability in human 
relations? 

Tliose of us who follow Freud in a broad scientific tradition must wish 
to adduce evidence from every available source that might help us 
answer such questions and understand all we can about all behavior, 
including our ONvn. I propose to survey such evidence—though of course 
my review must be partial and barely indicativc'-under two major head- 
ings: first, ethoJogiCf i.e., "naturalistic"; and, second, comparative bio- 
dtjnamics, i.e., animal experimental. Then, perhaps, we can proceed to 
correlates of clinical research and practice. 


Psychoanalysis and Ethology 


Baste Concepts 

It seems as though nearly everyone is now familiar with some of the 
hey concepts of clholDg>*: e.g-, instinct, social rclcascr, imprinting, etc. 
Instinct, a term approved after considerable debate by the International 
Etbologic Congress, has as its operational referent any mode of I>c- 
Imvior governed by hcrcditar>’ patterns of function in the central nen'ous 
system and therefore characterized, in Lorenz words by sjiontanci/y, 
rigidity, and modifiability through feaming.* A social rctcascr is an ex- 
ternal object or situation that, however fragmcnl.ir>* in itself, is inter- 
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preted by tbe organism as a completed Gestalt and thereby furnishes an 
?Swc’ or external goal to instmctive behavior As - e-mple d 
a red spotted ball is exhibited above * 

fighting fish, the total situation is apparently interpreted by the fis 
af arent;ehment on its territory and the ball is attacked as a rival 
(Tinbergen), so also, the shadow of a toy airplane which, moving ahead, 
may loot vaguely like the silhouette of a flying hawk will make new 
bom chicks run for cover, whereas moving in the other direcbon it 
apparently has the appearance of a harmless swan and is therefore ig- 
nored ItnpTintmg is a permanent modification of behavior by a 
releaser, e g , Lorenz observed that if he himself squatted and quacked 
a few times before a brood of newly batched ducklings, they would 
thenceforth follow him and ignore the mother duck whose normal 
pnonty was thus usurped The importance of tmprinrtng at optimum 
early periods was highlighted by Riesen, who observed that if baby 
chimpanzees are blindfolded for six months after birth, they are appar 
enlly kept from taking advantage of that phase of cortical development 
best suited for the acquisition of visual perceptions, consequently, when 
the blindfold is removed, they can no longer ‘learn to see” or to recog- 
nize objects and may even make themselves physically amaurotic by 
shnng uideeyed and uncomprehendmgly at the sun 

It IS immediately apparent that such ethologic observations may be 
highly relevant to corresponding concepts of instinct or ‘libido,” the 

1 ^ Compare wjth K M Colby’s less clearly operational definition of an instinct 
as a ‘force desoid of any Freudian direction of aim but consisting simply of 
ncntnl calhcxw energy’ Norbeit Wiener (1950) furnishes a healthy connective to 
such concepts in tlic following words 

One of the most abused terms in biology and psychology is that of energy In 
Its Aristotelian connotation it signifies the potential of action and is not really 
ph>s[cal, but rather a metaphysical term Under these conditions there is perhaps 
some jusifiolion for using it for the tendency of an animal to follow a certam 
tropism or for the mmd to seeV a certain goal However it is impossible m this day 
and age to use the term without a strong suggestion of its physical use and this sug 
Kwtion seems to l>c actually intended by many of those who employ it m the science 
of life In ph>-sics energy is a quantity wlUcU represents one of the constants of inte 
gralJon of i ^jiain system of ordinary differential equations etc In the 

rmpu-jment ot the vvmd \yy Firad and by certim schools o( physiologists, neither 
liiilircntlon (for tlic lue of the ten„ raergy) is present or at the very most, no 
of if I,'? ? “f ">»tvnalistio hiologica! uniting at the 

.oi ,1 o' Pkysics was bandied around in a 

r,'? ""’r n" "0» ‘"mod =>■> energy and now 

d Sc^ol f „ J ^ *)“ Lus of transform-ition of force are widely 

te foL .r 1 1 " T “I""* 'Otentille lourtulese that 

one inert Die words force and cntrg> intcrchangeahly annlied tn wh-it^ver .r i< 
tint dllivs tlie moth Into the light and the ilatvvorm away 'from it However the 
moth 11 not pulled hj the light nor is the Hatuorm pushed away from it ThU 'are 

"‘^nTg prS, aS 

lot^d"?ohMl *'> ‘f"' physical sense is ultimately ron 
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permanent e£Fects of early infantile experience, or Bowlby s contention 
that if a child does not experience warm maternal care m the first yearg 
of life he can never appreciate or seek friendly relationship with any, 
one thereafter and thereby becomes “autistic” and “schizophrenic ” But 
since parallel lines of thinking in ethology and analytic dynamics may 
never meet, the following paragraphs will attempt to build bridge^ 
between them at important points, with draw spans as necessary to 
permit incidental traflBc to pass 

“Protoplasmic” Learning 

We cannot here go into the current controversies among Geller^ 
Jensen, and A F Mirsky, et al, on whether or not unicellular organisms 
can be “conditioned” to feeding and avoidance responses, but it seems 
certain that learning can occur in die most primitive neural organiza- 
tion ® As but one example, Bharucha-Reid noted that earthworms simply 
left in a maze showed a greater facility in learning a subsequently 
imposed route than those newly introduced, so also, Zymnarski and others 
found httle difficulty m traimng cockroaches, perhaps the most anaent 
of living insects to reverse their "instinctive’ escape and other pat- 
terms May, then, not only self maintenance and reproduction but also 
on innate capacity to retain learning be said to be the three essential 
characteristics of all Iife^ In this connection, H S Jennings observed 
that the members of a colony, or clone, of protozoa growing from the 
conjugation of a single pair divide asexually for several months and 
ihfto iienfttne -sexiuil ^he jYimmumtjf fhii« rmhieviq^^ de.vRlqnment from 
infancy to sexual maturity tliat earlier generations of individuals cannot 
attain It would be interesting to see who %vould first dare to compare 
this with Spencer’s concept of social “superorgamsms” or Toynbee’s 
parallel of the birth, growth, vigor, and decline of nations 

Neural Correlations of “Instincts” and Experience 

Sauer, in an article entitled “Celestial Navigation in Birds,” thus 
eloquently puts the case for ' pure instinct ” 

When fall cames, the httle garden warbler, weighing barelj three quarters 
of an ounce, sets off one night on an unbclioaablc joumc) All alone, never m 
the collective security of a flock, it wings its sohtaiy way south westward 
over Germanj, France and Spam and then swangs south to its distant goal tn 
southern Africa It flics on uncmnglv, covenng a hundred miles or more fn a 
single night, never once slopping in its course, certain of Jts goal In the spring 
it takes off again and northward relnccs its path to its nesting place in a 

• More recrntlj, J McConnelJi planaHa acquire the conditional concept* of thclf 
cannllnhzcd cousins 
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Gennm nr Scandinavian thicket-there to give birth to a 
little warblers which will grow up. without 

capacity to follow the same route across continents and oceans by the map 
of the stars 


Sauer could also demonstrate that his warblers navigated instinctively 
by the seasonal azimuths and declensions of the sun and the stars, how- 
ever, no two warblers ever toob exactly the same compass course in 
either spring or autumn, i e , the behavior of his birds could not be 
proved to be totally mdenendent of their postnatal expenences^^ 

But are learned patterns merely modifications of ‘instincts or dnve 
reductions, supposedly also referrable to circumscribed neural centers? 
Certainly, minor GNS inmry or altered general metabolism affect be- 
havior profoundly As Neal Miller points out in his critique of Skin- 
nerian theory, hypothalamic lesions (or stomach distention) dimmish 
hunger, whereas electrostimulation of the septal region increases it, 
so also, stimulation of the medial forebram bundle m rats always causes 
ejaculation Do then such part functions really indicate centers of 
libido’ to be further engrammed by experience? Not always, for example, 
Delgado and Roberts in Miller's laboratory at Yale have confirmed our 
findings that stimulation of the hypothalamus— a region previously sup- 
posed to be the center of emotional roimetics— cannot be conditioned 
at all to external experience- Conversely, we have also shown that 
dorsomcdial thalamic operations modify the expressions of rage and 
that amygdaloidectomies profoundly affect sexual behavior, but the 
effects of these aWations depend specifically on the ammaTs previous 
experience, i e , they are contingent on each animal’s level of maturity 
and individual history 

So also, satisfaction or reduction of a drive as fundamental as hunger 
is certainly changed in tempo and form (1) by external circumstances 
which modify total inner neural sets and (2) by what may be termed 
an “orgiastic” summation within the central nervous system itself As 
to environmental influences, it has been observed that hens will eat 
almost twice as much from large or replenished mounds of gram as 
from small heaps, more from a soft as compared with a hard surface, 
and more when other hens are present, le , “The same subjective state 
m animals as well as men can be the basis of widely different forms of 
liclnvior according to external cucumstances ” (Katz, p 169 ) Expen 
mentall}, rats will work far less ardently for food if it is tinctured 
with quinine, if the lid to the food box is weighted, or if they merely 


2 Rccmll>, Nakao at Kyiishu Unhcnity reported success in 
itntamlc sUnuitallon to a barter, bul bis expenmenlnt technique 
produce total affective learning 


conditioning hypo 
was more likely to 
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anticipate the recurrence of a deterrant electroshock For that matter, 
penguins deprived of eggs may attempt to hatch rounded pieces of 
ice (Levick) demonstrating how far awry in external expression even 
the relatively simple ‘liroodmg instinct” may go ^ As to inner CNS sum- 
mations, modifications, and reversals. Miller noted that rats will press 
bars to stimulate electrodes inserted in the median forebram bundle, 
and then promptly rotate a wheel to turn the stimulus off le, the 
same nerve centers would then be said to mediate both "pleasant” and 
"unpleasant” drive potentials David Rioch, too, has concluded "The 
feelings of 'euphoria* and 'dysphoria* are apparently related to ade 
quacy of CNS functioning m the interaction of the organism with the 
environment, rather than to activity in any localized area " Indeed, 
in view of the complex neural bases, environmental sensitivities, and 
infinitely vaned expressions of all behavior, can one really postulate 
any simple roots called "instincts”^ And, if drive, adaptation, and re- 
tained learning become thus indistinguishable, what becomes of our 
artificial and quasi-mythological distinctions between "conscious”^ and 
"unconscious,” or, for that matter, among "id,” “ego,” and "superego”? 


Innate Learning 

It must be noted that, subtly but inescapably, such considerations 
reopen tlie whole question of the hereditary transmission of learning 
In 1928, Pavlov asserted unequivocally that rats taught to run a maze 
in his laboratory gave birth to rat pups that learned tlie same maze with 
progressive ease, i e , 300 lessons in the first generation as compared 
vv'ith only 10 lessons in the fourth According to Razran, Pavlov himself 
later questioned these experimental results, but never denied his at- 
traction to Lamarckism, and thus lent himself to eager identification in 
communist ideology with pseudoscientific party stalwarts such as Mich 
unn and Lysenko But such thinking is not necessanly hemmed behind 
an Iron Curtain, in an article bravely entitled "Influence of Pre mtal 
Maternal Anxiety on Emotionality in Young Rats,” W R Tliompson 
of Canada describes how he shocked pregnant mother rates in a Skinner 
cage and observed that their young were later deficient in foodseeking, 


3 Hemng gulls wH desert thetr ow-n small tmspeclacular eggs to sit on n large 

blue blaclc spotted cbina one— termed by Lorenz a co\er gfri egg saggcntion o 
attractive reJeasers’ , , , ,j 

4 Tolmm (Chapter 22) vvntcs "And if ps>choIogy would only be content w.tn 
Ihc lower animaU, and preferably with rats, and not try to mess around with human 
Ixings, this whole question of consciousness and of jeltn mi> well have b«n omitt^ 
But human beings insist on being included in an) ps>chologiC3l 

sist that lliey ore conscious and do Ime Ideas-how c\ er improbable t!»is Latter may 
often appear (p 205) It is in the momtnt of changing l^ehaWor, in iJie mommU 
of learning, the consciousness will appear 
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m spontaneous acUvity. and m learning to manipulate the 
TheL effects could, of course, have been due merely to a ^ 

impaired mdieu m the troubled mothers uterine environment, but they 
liiuhliEht Stieghtz’ maxim that organisms age-and in a sense learn 
fa? more in the uterus than they do after birth Primitive adaptations 
that occur so early that they may change hereditary predispositions 
other than through selective survival have also been noted by eac . 
e g . a certain female moth wilt always lay her eggs on hackberry leaves, 
but if ber young are raised on apple leaves, some of them wjll lay on 
apple leaves The perennial question, then, is again raised Can our 
experiences, despite what we were taught in our strict Darwinian class 
rooms, really in any way affect the innate predilections of our children? 


The Value of Movement 


Ethologic observations challenge another cherished shibboleth in 
some fields of psychiatry, namely, Bie prejudice against "acting out 
as a form of learning or of solutions of inner dilemmas Eckhard Hess has 
observed, for example, that at an optimum time of 13 to 16 hours after 
hatching, wild mallard ducklings can be imprinted to follow a decoy 
only if they are permitted to waddle after it, Hess therefore concluded 
that "the strength of the imprinting appeared to be dependent not on 
the duration of the imprinting period but on the eSort exerted by die 
ducUmg”— le, the youngster learned by doing Nikolaas Tinbergen, 
m his classic observations, noted that a male stickleback fish threatened 
by a dummy nval so near the border of his territory that he is placed 
in obvious conflict as to whether to fight or run must either divert his 
energies into the absurdly inappropriate busy ness of building a nest, 
or else almost literally perish m a paretic impasse In our human 
education we have learned to teach scientific prmciples through learned 
skills,® in general adult life we pay lip service to the adage "a sound 
mmd m a healthy active body’ (the Greek samtas stood for indissoluable 
physical and psychic health), and in geriatrics we deplore physical in- 
actunty as quickly leading to total senescence And yet, in some forms of 
psychotherapy, wc forbid acting out,” pretend that life problems can be 
solved b> supine conversation between two people respectively immobil 
ized by chair and couch, and hope that somehow behavior will be 
improved without necessarily concomitant re explorations, releamings, 
and new achievements in, quite literally, the act uahty of living 


5 M.ltleman has rewntlv Te-rmphfts.7cd the importance of the ‘motor urge' m 
cxpjomlopr expansions dunne early childhood, he advocates free skeletal motihty 
adverse reactions to restraint as respectixely favorable or neuri 
Usenic dclennltianis o! life-lUno personality patterns 
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Adverse Early Experiences 

Equally significant are observations as to the adverse effects of 
induced extremes of early experience in animals Innumerable studies 
can be cited, but a particularly striking pair may be here adduced 
Thompson and Melzock report that, if puppies are raised with the best 
of metabohc care but m almost complete isolation, they grow into adults 
subject to periods of glazed staring, apparently illusory startles, fears, 
and rages, and peculiar attacks of epileptoid whirling In a contrasting 
study, Thompson and Heron report that excessively protected and petted 
pups grow into insecure, helpless, overdependent, and jealously demand- 
ing dogs— a not uncommon development m species other than canine 
Liddell observed that kids separated from the mother ewe for only a 
two hour penod the first day after birth developed persistent difficulties 
in maternal and herd relationships and such severe neurotic and psycho 
somatic handicaps that all died within six months Others less severely 
traumatized in infancy survived, but bore kids whom they in turn 
neglected and so perpetuated a "neurotic family history " ® 

Regression 

Relevant to such studies are the universal dynamics of the fixation 
of an activity designed to satisfy an intercurrent need, or the regression 
under stress to patterns of behavior previously found to be satisfying 
In relation to fixation, David Levy noted that pups adequately fed by 
tube or dropper, but thus kept from a uormal suckUng experience, per- 
sisted for years in nuzzling tassles, fingers, or other teat substitutes, as to 
regression, the same author observed that a fully groivn police dog which, 
as a puppy, had been indulgently nursed and pampered after breaking its 
leg, began limping again in full adulthood whenever its master phyed 
With a child or another dog, hut fnsked m four footed glee when its 
security seemed restored 

Tlie Modes of Communication 

Nor do animals hek other intra- and interspccics communlcTtion, on 
the contrary, there seems to be an unbroken line from tlic rchtiiel) 
simple chemical or contact signaling motions of infusoria to the complex 
communicative kincsics— of uhich the \ocal chords are onlv the audible 
part— in man As described bj Xfoiris, the female suordtail understands 
and responds \ery uell to the courtship suimming patterns of the 

0 P ScUz hnt rIso observed that rat par* nlsod In larjre iiUm became 
to various hier handienp* In ndiptaUon and hoarded food more itrenuously than 
lhase from rmaller and better tended titter* 
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rmlp’ As to effective social propagandizing, few human speeches are 

are more obviously present Moms has written an 
the dry language o£ which can hardly conceal the versatility with which 
birds, by alteratmg the arrangement of their body feathers, can sign y 
the subtlest changes of mood m agreeable, thwarting, or neurosis- 
engendering” situations On the vocal side may be cited an article by 
Fnngs and Jumber, who first recorded on tape the cry of distress and 
warning emitted by a starling held upside down and shaken, then 
amplified the sound to 30 decibels through the loud speaker of a mobile 
sound truck and. in three mghts were able to frighten away an esti- 
mated 10,000 to 12,000 starlings which had infested MiUheim, Pennsyl- 
vania Equally interesbng was the fact that, possibly because of an 
odor left by tbe frightened starlings, few came to replace tbem 

Monkeys and apes are, of course, exceedingly responsive to both 
kincsic and auditory communication,® and more sensitively dependent on 

7 Or, as the ethologist Ogden Nash phrased jt lor another species 

"Consider the happy lumping flea 
You cannot tell what sex it be 
A she flea looks just like a he 
But he can tell, and so can she ” 

8 Parenthetically, Lmdauer reports that he once observed “a swarm that was 
umhlc to make up its mind The choice bad narrowed to two sites and the partisans 

dcJcgstlons oi bees that had returned (o the nest after searching^ for new sties] 
kept up their competitive dance for 14 days with neither side giving in Then they 
slopped and the groups proceeded to commit mass suicide They buJt a new luve 
on the nearest a>aihblc bush, and froze to death the following winter ’ 

0 Zuckerman (page 263) writes as follows about baboons in the London Zoo 
Many chiractcnslic vocal sounds ore associated with specific social activities of 
ba\x)ons . . rhythmical lip, tongue and jaw movements usually accompany 

friendly advances between two animals In more direct sex activity this sound may 
give waj to a rh>il^ical series of deep grunts similar to those with which the ani- 
mals greet the s«n These grunts are commonly made in all states of well being One 
grunting baboon seems to stimulate several others Another characteristic cry of the 
biboon Is the high pitched screech of a young animal or a female, made either in a 
situation of obvious dinger, or in sets, which to the human observer do not appear 
to contain an> cause for fear This cry usually attracts neighboring dominant ba- 
booni [vsho null to protect the supplicont] Sometimes adult males make a similar 
but it 1$ not so high-pitched and accompanies stales of rage occasioned either 
b> the attack of a more dominant animal, or by Its own impotent attempts to attack 
a frllmv n> attracting other animals, it may begin a new fight This cry is altogether 
dtiicrmt from tlie far-carrying, deep throated barks heard In the wild when the 
mnnbers of a troop of baboons are scattered, or when a possible enemy, for instance 
a man. it ohtened approaching Hils cr>. which In the wild probably effects the 
mmion of a scaitcrttl troop is on!> rarely made In captivity I once heard a femile 
Uarklng thU derp call after the death and removal of her baby It Is always heard 
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individual training For example, I A Mirsky observed that a monkey 
trained to depress a switch that prevented electroshock to itself would 
also do so when it observed a cagemate being shocked, again, a young 
rhesus in our laboratory ivould fetishically fondle a rubber glove with 
which It had been nursed whenever it thought another monkey was 
being mistreated Kathy Hayes taught a baby chimp to say and mean 
“cup, to understand many nouns (eg, ‘foot,” ‘mamma ) and verbs 
(eg, “give,” “kiss”) and to obey— though with obvious surpnse-an 
irrational command combining these (eg, "kiss your foot’} the first 
time it was uttered I leave it to etholmguists, pet owners, and fond 
mothers to }udge how eloquently expressive the mews, whines, growls, 
barks, and chatterings of squirrels, chipmunks, cats, dogs, monkeys, 
and preverbal human babies can be, and how well they can ‘mind’ 
when they want to 

Tool Using and Art 

The contention has often been advanced that animals differ from 
man m two major respects (1) that they do not ^ro]ecty modiiy, or en- 
hance their power through tools, and (2) that they lack, or are not 
interested in, esthetic creativity But ethologists can reply that the first 
of these shibboleths simply distinguishes those who refuse to believe 
that sand spiders use pebbles to tamp tbeir tunnels, that Geospizas 
pick cactus spines with which to dig out their insect prey from the bark 
of trees, that monkeys can open cage locks with keys, and work for 
differently colored “coins” with which to secure grapes from vending 
machines (the ‘value” of the token m terms of the number of grapes 
it can secure determining the effort and ingenuity the monkey will put 
forth to earn it), or that chimpanzees can assemble complex levers and 
drive electric cars A most interesting variant in the construction of a 
trap device is the modernized Iron Maiden technique used by the Ari- 
zona roadrunner as described by Dobie, this bird builds a corral of 
cactus leaves or prickly cholla joints around a sleeping rattlesnake, vhich 
then either starves to death or dies of multiple puncture uounds in 
attempting to leave its prison of daggers In organisms with more highly 
potentiated nervous systems, exploration of the physical universe, pre- 
sumably wih a view to its control and mmipulation— ic, an urge to 
research— may take precedence over all other motivations Thus, m an 
article aptly entitled “Curiosity in Monkevs,” Butler reviews the ob- 
servations by HarIow% Yerkes, and others to the effect tint monkeys and 

\Nben bodies 'iro removed from the Ihll fa free roaming splice] to a ncu capr and 
Js then raided by many animals For several vveeVs after the females vv ere ^o%e<f 
from tltc nm to a new cape two hundred j-ardi a«-iy tJ>e> contln..«J to call In tim 
way and to be amsscred by the males whom the> had left benind 
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apes-particularly young ones-would leave food and 

to indulge m exploration and “play activities ^ol of Ae 

m the development of mcreasing knowledge about, and control of, 

physical milieu . 

Parallel to such pragmatic and research pursuits are animal aspira- 
tions to art In the field of architecture and domestic decorat'on only one 
of numerous examples need be cited The bower birds of Australia and 
New Guinea, as reported by A J Marsliall, build elaborately designed 
landscapes, tunnels, and maypoles out of sticks, pebbles, seashells, or 
other matenals, paint them with berry juice or charcoal mixed with 
saliva, and decorate them with flowers in a manner that inspired the 
painter Sibol to co artistic tnbute 


Courting, Contrectation, and Sexuality 

On these intriguing topics I can do no better than repeat a trenchant 
paragraph from Burton s book on Animal Courtship ( page 14) 

For humans, as for animals, symbobsm and ceremony play a very large 
part Moreover, both these things do, on occasion, look so very much alike 
in both the human and the animal spheres There are in both the giving of 
gifts, the exhibitionism the dressing up, the bowing and curtsying, the com- 
munal interest in the proceedings, the rivalries jealousies, antagonisms, m 
fact the whole gimut, and all so very much according to tradition and custom 
(or, as we say for animal courtship, so stereotyped) If man has devised all 
these things for himself independently of what has been going on in the rest 
of the living world for a thousand million years or more, then the coincidence 
is most lemaikable 


rurllier trenchant passages from ethologic writers relevant to our 
present interests may be quoted 

Aggression. ( Burton, page 150) ‘ If a male stickleback in full breed- 
ing condition is imprisoned within a glass tube held horizontally, it will 
not display aggressively to a nsal As soon as the tube is held vertically, 
bow eser, he siill displa> Molcntly A corresponding situation is seen 
in Oic case of a human being, who finds it very difficult to be aggressive 
sitting dosvn And is not our first unpulse, in calming someone svho is 
becoming aggressive, to induce him to sit down? (Page 63) This is not 
to say that wild animals do not throw thou whole being into their 
aggressive displays and sometimes go bejond the hounds of common 
animal deccne> espeenlly where two contestants are equally matched 
ni prowess and determination, but really bloody fights are rare (Page 
la) rundamenlallv, the lovalty has been primarily to the temtory and 
onlv sccondanlv to the male 11, c parallel ,s clear m business affairs 
Wars arc fought over temtory, social revolutions arise from land- 
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hungry masses, more marital difficulties spring from having to share 
space . than from any other smgle cause ” In discussing m ethologic 
terms the transition from aggression to friendship, Lorenz writes 

In a very great part of higher animals, parbcularly of vertebrates, two 
individuals of the same species will fight when meeting fortuitously or bein^ 
confronted experimentally The high survival value of this mtraspecific fighu 
ing (spacing out of territory, defense of offspring, selection of the fittest, etc ) 
has long been securely established by ecologists For species in which commop 
parental care necessitates the slaying-together of two individuals after copu^ 
lation, and particularly in truly social species, it was necessary to evolve 
mechanisms which prevent the fighting between certain individuals, without, 
however, otherwise impeding the important functions of mtraspecific conten’ 
tion The development of appeasing ceremonies ensued The most important 
of these are those evolved by the ntualization of so called re directed activities, 
in which aggression primarily released bv and directed at the mate or social 
partner, is side tracked and directed at the hostile neighbor, or, in some cases, 
at a purely “symbolic” substitute object In cases in which higher ntualization 
has set in, these behavior mechanisms, for example, the “tnumph ceremony ' 
of geese, have obtained a high degree of autonomy and form a supremely strong 
bond between the individuals taking part in it 

Friendship. (Burton, page 243) “A wounded elephant has several 
times been seen surrounded by the rest of the herd, who keep it upnglit 
and by the pressure of their bodies carry it to safety in the jungle . 
Otters, too, will rescue a wounded comrade Antelopes place sentinels 
for the herd, who remain on watch until relieved (Katz, page 205) 
X.overjd^e Sj£‘^ve‘X>Ry ohservcd a xnale baboon in flight returning in the 
face of danger in its natural habitat to rescue a wounded fellow, or a 
female remaining behind to protect a dead colony mate’s body In 
cross-species friendships there are records of harmonious companionships 
between a domestic dog and a vixen, a domestic bitch and a dog fox 
permanent and without any attempt at mating Other more bizarre 
friendships are those beUveen a goose and a goat, a goat and a llama, 
a cat and ducklings Badgers, fov, and rabbits, having grown up to 
gether, liave a mutual tolerance (Burton, page 253). 

■Wooing (Burton, page 50) 

A hen robin has been knoivn to take a crumb from an observers hand 
fly with it to the cock, place it at his feet, open her moulh and quiver her 
wings [like a fledgling] until he picks it up and gives ft to her To stand on 

10 In contrast, baboons kept (n cap'iiitv may act more hke men In concentration 
camp*, attack the weal, the ill, and ibc aj;ed, manhandle Uic female after scwial 
satiation, and otherwise net In « manner dial would appear cnicl ami drstn.rtlvv to 
a luiman observer However, these animals do not seem to recopiire the death el 
their own kind f Ziielcrman) 
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^ saucer of food and lo looV to te mate to vmt on her may be automaac 
behavior. If so, then a good deal of human belmvior 

to be the result of free-rviU must also be automatic. [Page 122.] The male 
empid spider [who is sometimes eaten by the female] is credited with a 
trick for avoiding such an end. His wooing is preceded by a hunt to ^ 

. . . which he enshrouds in fine silk threads [and presents to the female]. While 
she is unraveling the [vicUm] . . . maUng takes place. But a male empid will 
sometimes take a small piece of a tick, a petal ... or any small obiect enshroud 
it and present it to the female. Unpacking the parcel keeps her busy long 
enough for him to avoid the possible fatal results of this approach. [Page 115.J 
The ptemating behavior of animals high and low [brings] us as near to a rule 
as is possible in biology: that the male may do the courting but the female has 
the whip hand . . . 


Parenthetically, O. Heinroth also noted that a dominant gander may 
interfere in the public mating ot couples in his pond, and observed To 
be scandalized by the sexual acts of others is often observed in the ani- 
mal world,” Lorenz, despite his fears of being labeled “anthropomor- 
phic," once commented; “This is not jealousy, it is pure Puritanism.” 
Uxorial Kclations. (Burton, page 56.) 

Male starlings often carry flowers into their nesting hole when the female 
is incubating. A herring gull will talce a shell or a sea-pink to his brooding 
mate. But as the species approaches man, the uxorial patterns seem to change 
in accordance widi the description given by Yerkes for chimpanzees: “The 
behavior of each mate [wth regard to feeding and other privileges] seems to 
change in correlation with their sexual relationships, and the female comes 
to claim as if it were her right what previously she had allowed the male to 
take, while he as if in recognition of, or in exchange for, sexual accommodation 
during the mating period, defers to her and unprotestingly permits her to 
control the food-getting situation. 

Conversely, a chimpanzee separated from its mate may refuse to eat 
(Kohler). 

Parental Conditioning. Such observations, of course, bring up the 
furtlicr important question of what ethology can contribute to the clari- 
fication of cbifil-parenl relationships. To begin with, J. P Scott calls 
our attention to the fact that in animals as highly developed as canines, 
no conditioning can occur until the eyes and ears open at three weeks 
(alter which pups can bo weaned without leaving the Levy sucking 
cll«t)-and that perhaps of all dogs only the cocker spaniel is -Bom 
sociahrcd. In comparing his data with those on humans, Scott insists 
tliat contrary to the concepts of the Kleinian school, no conditioning of 
tlie human infant can occur until sir weeks after birth-an observation 
in accord with Rene Spitz’ finding that babies do not really dilferontiate 
faces until fully sue months old. And yet very early fixations of affection 
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can occur at considerably lower evolutionary (though perhaps com 
paratively older ontologic) levels, for example, Leonore Brandt explain.^ 
how an orphaned baby Diana monkey became exceedingly attached 
to her human foster mother, fed her cherished bananas, and pushed her 
out of feared open spaces into the protection of presumably safe trees 
This IS reminiscent of Lorenz* pet jackdaw who, after adopting Dr 
Lorenz, insisted on feeding him mashed meal worms through the ear 
canal— or the raven who warned him of the approach of an avian enemy 
with ravenesque swoops and tad flips while uttenng its own German 
name in deference to the language preference of its adopted Viennese 
communicant 


Experimental and Comparative Biodynamics 

But the question may still be raised since man alone is capable of 
‘Tiigher symbolism” and “culture,” is he not therefore yet the only 
creature subject to the disruptive semantic and social aberrations known 
as neuroses and psychoses? Such questions are asked sufBciently fre- 
quently and sincerely to deserve extended consideration (cf my Bc- 
havwr and Neurosis and related avritings) 

Here a further analogy may be helphil It is obvious that a man 
can live long and fairly happily knowing very little about the structure 
and function of his central nervous system, however, should he wish 
to become a neurologist, this technical information would become essen- 
tial In his first explorations of the field it might then appear to him 
that the human CNS is far too intricate to be profitably compared with, 
say, the simple neuraxis of an Amphioxus, and that therefore he had best 
confine his studies to human neuroanatomy, physiology, and “clinical” 
problems And yet as bis knowledge broadened and deepened he would 
begin to appreciate that an antithetical position might be nearer the 
truth namely, that he could not really understand the fundamental 
structure and function of the human CNS without studying tint of the 
Amphioxus, since only then would he comprehend the basic organization 
(or “plan ) common to all vertebrates in the c\oIutionar> scale, includ- 
ing that of man So also, the psychiatrist and psychoanalyst cannot 
analy’ze human conduct merely by studying wild and scmidomcsticatcd 
animals or, for that matter, mice in mazes, cats in cages, or monl.c\s 
in pharmacologic hazes Nc\ ciihclcss, with proper criteria and controls 
such studies can lead to the discoacry of fundamental biod\namlc pnn 
ciplcs underlying all bcha\ior, and thus furnish us with as many \aliiablc 
leads lobcha%ioral science and psv chothcrapy as docs comparative nctiro 
physiology to neurologic theory and practice Tor further yalidation and 
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elaboration of this statement the reader is again 
detailed svritmgs (cf bibliography), here ne can do little ““e « 
state that from such comparative integrative approaches ^ ° 
functions the following four clinically relevant principles of biodyiiamics 


'"''principle I: Motivation. All behavior is motivated by physiologic 
needs, survival, procreation as indicated above, and probably a so es 
thetic creativity in various configurations of contingency and urgency. 

Principle II: Adaptation. Every organism reacts not to an abso- 
lute “reality" but to its own interpretations of its milieu in terms ot 
its uniquely developed capacities and experiences 

Principle lU: Displacement Whenever goal-directed activities are 
blocVed by external obstacles, the organism tries either { 1 ) different 
methods to reach the same goal or, (2) other partially or wholly sub- 
sbtutahle objectives As a corollary, it is manifest that the optimal 
miheu must he sufficiently challenging to mamtam vitality and cre- 
ativity, hut not so frustrating as to cause excessively deviant conduct 
Principle IVi Conflict. However, when two or more urgent motiva- 
tions are m sufficiently serious opposition so that the adaptive patterns 
attendant to each become mutually exclusive, the organism experiences 
a mounting internal tension (“anxiety") while its somatic and motor 
behavior become persistently ambivalent, ineffectively substitutive and 
poorly adapbve (le, “neurotic”), and/or progressively disorganized, re- 
gressive, and bizarrely s}’mbolic (“psychotic”). 

To most psychialnsls these principles will appear immediately rele- 
vant to clinical experience— though, perhaps, no more so than other 
A}stems of thought Let us now review various animal experimental 
and other data that give them more fundamental significance 


Species 

Any animal can, of course, be used for the study of living behavior 
French, Jennings, and Loch used amoebae for basic observations of vital 
pallcms of adaptation, as noted, Szymanslci employed cockroaches to 
demonstrate primitive modifications of behavior through individual expe- 
rience, Pavlov and Gantt studied more elaborate forms of learning in 
dogs, and Liddell studied pigs and sheep for essentially the same pur- 
poses Sinuhil), YerVes and more recently Lashlcy and his co-workers 
have confided themselves to mans embaTXassmgly dose relatives, the 
great apes, again with highly significant results The author and his asso- 
cnles chose cats, dogs, and monkeys because they arc relatively easily 


11 Tlie malrrial In ihls section Is adapted {rom Chapter 25 of 
DvnamUr rsychlatry by permission of W D Saunders Co 


my Frodice 
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obtained and kept, yet are instructively comparable to man m die com- 
plexity of many of their “normar behavioral capacities and, as we 
shall see, in their reactions to stress and conflict 

Motivations 

(PRJJ,CIPLE i) 

As expressed m the first biodynamic principle, any physiologic need 
can be evoked to actuate experimentally observable behavior thirst, 
physical escape from constriction or discomfort, sexual drives, the urge 
of a lactating mother ammal to feed her young, etc These and other 
conations of greater or less complexity were all tested in appropriate 
experiments, in practice, however, we generally utilized the hunger” 
drive because, though feeding behavior is itself a relatively complex 
expression of direct and indirect metabolic needs, it has the advantages 
of being easily induced, rapidly renewed, and fractionally analyzable 
Parenthetically, and partially in accord with ‘^Ibldo’ theory, it could 
he demonstrated that nutritive needs had deep motivational interrela- 
tionship with patterns of gregariousness, dominance behavior, and sexu 
ality 

Experimental Design This was essentially simple an animal was 
placed in a glass enclosed compartment for easy observation and photog- 
raphy, and trained to develop various “normar response and manipula- 
tive patterns to obtain specific rewards In parallel experiments, two or 
more animals were placed simultaneously in such situations to elicit 
their interactions of “cooperation” or “hostility ” Each animal ^vas then 
made to contend with various obstacles and fnistrations, and, finally, 
conflicts of motivation were induced in order to study their ctiologic and 
phenomenologic relationship to roiladaptive and aberrant conduct In 
special senes of experiments these techniques were elaborated to include 
tile effects of vanous drugs and of local stimulations or lesions of the 
central nervous system on "normal” or "neurotic" behavior FinaII>, a 
large variety of procedures, both theoretically and empirically selected, 
were tested for their influence in exacerbating or ameliorating these 
patttems of conduct To promote objectivity or analysis and for per- 
manence of record, tables of data, instrumental tracings, motion picture 
films,*- and independent reports of important behavioral obsenations 
^\c^c secured in all experiments 

"Normal" Learning and Adaptation In a ty-pical experiment a dog. 
a cat, or monkey that had been dcpn>cd of food from 12 to 21 hours vas 
taught first to open a food box in response to a sensory signal and then 
to circumvent various barriers and manipulate vanous cicctncal switches 


12. Cf film! lived under referenen 
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or other contrivances to secure its own signals and food rewards In such 
preliminary studies it was found that animals could form quite complex 
symbolic” associations when appropriately motivated, for instance, cats 
and monkeys could be taught to count (le, press a series of switches 
in a required order a definite number of times), diffierentiate between 
“signs’ (eg, German script readings ’‘fressen’ or ‘"mcht /rmen”), dis- 
tinguish single or combined odors, etc , for that matter, the animals 
often anticipated the experimenters intentions and prepared for what 
he was going to do by interpreting correctly subtle clues in his behavior 
of which he himself had not been aware If the animal’s perceptive, 
mnemonic, integrative, and reactive (le, “intellectual”) capacities were 
exceeded during this training period, it became recalcitrant and resistant 
to further learning, instead, it would not infrequently resort to aimless 
play, sporadic attempts to escape, or episodic diffuse destructiveness 
Certain experiments indicated that these characteristics may persist in 
young animals which had been subjected to an overly intensive regime 
0 training and had thereby suffered permanent impairment of their 
adaptive responses-a pedagogic tragedy exemplified by the stultified 
genius of Wilham Sidis, and still neglected by some teachers of our 
>oung Nearly all of our experiments, on the other hand, conformed to 
Jr'nnciple I m that no learning took place in the absence of relevant 
not hungry would pay only passing 
wL a^d > r'’’ the signals! 

naranhemri^ T ^ '"‘erested in these 

and well with * i ■''^"'“•ned m accord with the animal's needs 

?he e^piim ^l temperament, it readily entered into 

£5€fpf~ 

It will be recalled that the secnrirl 
each organism interprets and evaluates its md™'" 
needs, capacities, and experiences Th.s , terms of its own 

h> experiments in xvhich the ammal's remonT'‘™i“’^ i"®!! 
paradoxical to a casual observer could nw T’l *°“Sh they seemed 
bs just such a premise Fo7 iaZk r^I l f” 

bananas could bo made to show avoidince rettmns"?°t.”'’‘"“'^ 
odor of the fruit associated widi somTu^^rantXt^^^^^^^^^^ 
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versely, cats taught to depress an electric switch which gave them a 
mild electric shock signaling the availability of food could be made so 
eager to administer increasingly severe electric shocks to themselves 
even when tlte original reward was suspended that their behavior 
would almost invariably be called “masochistic” by observers unac- 
quainted with their histories. This, of course, again raises the question 
as to whether many clinical patterns usually interpreted as masochistic 
are not essentially self-punitive,” but instead rooted in expectations of 
previously available rewards through temporarily strenuous or painful 
behavior. 


External Frustration and Adaptive Substitutions 

(principle in) 

If an animal which had become accustomed to obtain food by manipu- 
lating electrical switches, running mazes, and responding to sensory 
signals was subsequently kept from securing its reward by some mechani- 
cal obstruction (an impassable barrier, a nonoperative switch, etc.), its 
first reactions would be to expend more effort to overcome that obstacle. 
For example, the animal would push against the barrier, energetically 
work or actually Jump upon the switch in attempts to close its circuit, 
try to pry open the locked food box, or use other methods of forcing 
a way toward its original goal. If these methods became particularly 
intensive (i.e,, the animal would use its teeth or claws as the only 
tools at its command) its efforts would, of course, appear to become 
‘^destructive" or "hostile" in that the animaf would seem to be "attacking” 
its environment, yet such behavior remained on the continuum of adaptive 
initiative and needed no new rubric of "aggressivity" to account for 
its dynamics or economics. A further instance of this is the fact that, when 
such reactions did not succeed in their turn, the animal did not proceed 
to annihilate the switch or food box even when it had the capacity to 
do so; instead, it shifted to substitutive actions or goals (principles II and 
III), Each species would then adapt in its characteristic way; most cats 
and monkeys would go about pressing other objects in lieu of the 
experimental switches or try to open containers other than the food-box, 
whereas dogs would generally attempt by barks and gestures to appeal 
to the experimenter to manipulate the recalcitrant gadgets. If none of 
these substitutive patterns proved effective in its turn, the animah tem- 
porarily relinquished striving for the food and instead sought other 
satisfactions, such as drinking excessive quantities of water, attempting 
to reach a sexual partner or playing various objects, including their 
own bodies. However, most of these substitutive activities, including 
various displacements into diffusely exploratory or regressive behavior, 
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disappeared rapidly whenever the external obstacles were removed and 
L Sunal once agam found that normally adaptive ^ 

tive There was. then, no actual extraction of learned conditional 
responses m the Pavlovian sense, instead, in greater accord with analytic 
theory, such responses were merely held in abeyance ( repressed } 
when mtercurrent experience showed they uere temporarily ineffective 
Consistent with this, they reappeared promptly (“return of the re- 
pressed ’ ) when the opportunity once agam offered 

Inter animal (“SociaD Adaptations. dominance and agcbeSsiON 
Only two of the many experiments in animal interrelationships can be 
cited here to demonstrate their relevance to the first three hiodynamic 


principles When two animals, each of which had been trained to open 
a food box m response to the same signal, were placed together and 
the feeding signal given to both of them, competition for the single 
reward was necessarily engendered In nearly all cases the rivalry re- 
sulted in one of the animals becoming “dominant’’ in securing the reward 
whereas the other became “submissive’ — i e , it adapted to its partner 
as an irremovable obstacle and thereafter occupied itself in other pur- 
suits until the “dominant” animal ceased to pre empt the food Such 
hierarchies could be set up m groups of four or more animals, and the 
members of such groups, after a period of exploratory jockeying, would 
range themselves in a set order of precedence in feeding without resource 
to mutually aggressive behavior Indeed, close observation of such inter- 
actions indicated that the submissive animals treated those above them 
as more or less impervious harriers and adapted accordingly This raises 
the interesting question as to whether organism A ever reacts to or even 
recognizes organism B except as B facilitates or blocks the current or an- 
ticipated satisfaction of A If the interactions are unilaterally or bilater- 
ally saUsfymg the relationship may then be termed “love” and lead to 
various forms of symbiosis, in the case of mutual interference, the re- 
ciprocal attitudes may range from aversion to defensive or eliminative 
aggression 

COLLABORATION AND pABAsiTisM Another intriguing paradigm of 
human relationships appeared in a separate senes of experiments in 
which animals were individually trained to work an electric switch that 
Hashed a signal light and deposited a single pellet of food in the food 
box Two of the animals were then placed together in the expenmental 
apparatus with a transparent bamct between the switch and food box 
so arranged that the animal which assayed to work the switch was itself 
barred from feeding, whereas the food reward became readily available 
to Its partner Obviously, many patterns of animal interaction were pos- 
sible under such cucumstances, but the following occurred most typically 
after some mitial random activity and individual readjustment, both 
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animals would discover that “cooperation” was tlie only way in which 
either would get fed, so tliat for a time the animals alternated in work- 
ing the food switch for each other This arrangement broke down when 
one of the animals began to linger near the food box in order to gulp 
every available pellet, under such circumstances its partner, deprived 
of all reward, likewise refused to work the switch The inevitable result 
was that each animal, m a joint caricature of a sifdown strike, remained 
stubbornly inactive on its own side of the barrier while both starved 
Eventually, one of die animals—usually the one that had previously 
shown die most initiative—would make another discovery if it worked 
the switch six or eight times m rapid succession and then hurried to the 
food box, it could salvage the last two or three pellets before its partner, 
who had waited at the box, had eaten them all From this a unique 
relationship evolved one of the pair remained a "parasite” who lived 
off the "worker’s” tod, whereas die worker remained seemingly content 
to supply food for both Finally, an even more satisfactory solution was 
achieved by two of the workers in this senes who, m the feline world, 
would rank as mechanical geniuses In what seemed to be a flash of 
inspiration they so wedged the switch into a corner of the cage that it 
operated the automatic feeder continuously and thus provided a plenitude 
of pellets for both animals without further effort from either— a techno- 
logical solution m the modem mode of a previously disruptive socio- 
economic problem 

Effects of Adaptadonal Conflict 

(principle IV ) 

Previous to our investigations Pavlov, Shenger Krestovnikova, Gantt, 
and others had induced conflicts of adaptation by the traditional method 
of making the signals for positive or negative conditioned reflexes 
approach too closely to each other i e , a circle meant food but an almost 
circular ellipse meant none, or nearly synchronous metronome beats sig- 
naled opposite events Under such circumstances the animal, in Pavlov s 
words could no longer differentiate between * positive ' and “negative 
stimuli and, therefore, became "experimentally neurotic ” In accordance 
with a broader biodynamic approach, we found that direct conflicts of 
motivation were not only technically easier to arrange, but induced be 
havior that could justifiably be called more generally, intensely and 
persistently neurotic These conflicts could be set up by opposing 
motivations of approximately equal strength, e g , poising a hungry lac- 
tating (or oestnial) female between food and an importunate litter (or 
male) in such a manner that one attraction neatly balanced and ex- 
duded the other Or even more simply, conflicts could be induced 
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Between “goal directed” conations such as hunger, tlnrst, or ^ex on t e 
o^hLa as opposed to “aversive” ones, eg, inertia, or fear of falling 
or injur>-» In &e latter instances a typical experiment would run 

T'lehmque of Neiiroligencsis. A cat, dog, or monkey which had 
been long accustomed to secunng its food by, say, pressing ^ senes o 
switches in a definite order and obtaining appropriate signals that tooa 
was available in the food box, would one day, when opening the box to 
leceive the reward, be subjected to a traumatically deterrent stimulus. 
The latter need not be made somatically damaging, it could take the 
form of any “unpleasant” physical sensation such as a harmless condenser 
shock or an equally benign but startling air blast across the food box 
Even more effective m the case of monkeys was a completely psyc o- 
logic” trauma such as the sudden appearance of the bead of a toy 
snake through an aperture in the box m lieu of, or accompanying, the 
expected food reward This last phenomenon was of such great semantic 
interest that we made it an object of special study and found that, 
whereas animated toys or even live frogs and lizards would rarely pro- 
duce aversive effects, the artificial snake was highly traumatic even 
to laboratory born monkeys which could have had no contact with snakes 
of any kind previously, yet nevertheless seemed to have an innate fear 
of anything that resembled them 

Development of Neuroses. In any case, the net effects in all animals 
were parallel, although the intenstiy of the neurotigenic conflict induced 
and the severity of its consequences naturally varied with the urgency 
of the opposing motivations, the possibility of escape, the availability 
of partial solutions of the dilemma and of previously learned skills to 
effect them, and many other factors In general, however, the following 
senes of events could be observed 


13 That severe anxieties, paralyzing ambivalences futile compulsivities, and even 
deep depressions can be set up by conflicting positive motivations (eg, toward 
mutually exclusive jobs or spouses) as well as “negative’ ones (a difficult choice 
between altcmatwe methods of escape from danger) js a clinical phenomenon of 
social significance, since it supports the importance of conflict rather than fear 
alone jn the etiology of neurotic behavior 

14 Pcchtel and 1 (19o6) evaluated our data in this regard as follows “A dif- 
ferential analysis of observations on 142 cats and 43 monkeys during the last twelve 
years indicates that animals which adapted well to general hboratory routine, which 
learned etliciently, and which explored vinous substitutive maneuvers in initial 
cllorts to resolve conflictful situations subsequently showed longer continued re- 
sistance to SCI ere stress and resumed effective behavior mote readily under therapy 
lounger animals were more susceptible to the induction of neurosis than were older 
ones There were definite spwics differences ie, spider monkeys and mangabeys 
were more Noilncrablc to conflict than were vervets and rhesus Other factors which 
expcdili^ neurotigenesis (included] repetition of the traumatic experiences at un- 
expectedly long intervals, minurnl opportumties to escape from traumata, representa- 
tional reinforcement (eg, rubber smke with grille shock added) and a diminu- 
tion of adaptive capacities produced by cerebral lesions ” 
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First the animal, after a preliminary startle, acted as if to deny the 
unwonted experience; it would work the switches once more, secure the 
signals and again open the food box, though now with some hesitation 
and a subtly changed mode of manipulation. The usual procedure was 
then to permit the animal to feed again, but after it had consumed 
several pellets it was once more subjected to the "traumatic” stimulus. 
Following a number of such conflictful experiences (two to seven in 
cats or dogs, generally more in monkeys) the animal began to develop 
tile following patterns of aberration, so closely akin to those seen 
clinically that the term “experimental neurosis” could with considerable 
validity be applied: 

Rervasivie anxiety was indicated by a low threshold of startle with 
persistent hyperirritability, muscular tension, crouched body postures, 
mydriasis, and other measurable physiologic indices such as hidrosis, 
irregularly accelerated pulse rate, raised blood pressure, and increased 
coagulability of the blood. 

Tsychosomatic symptomatology: In addition to these bodily changes 
many animals (though, with respect to individual “psychodynamic” as 
opposed to species “specificity,” we could never precisely predict which 
and when) showed recurrent asthmatic breathing, genitourinary dys- 
functions, and various gastrointestinal disturbances such as persistent 
anorexia, flatulence, or diarrhea of so severe a degree that food would 
pass through almost undigested in less than an hour. 

Defensive reactions were likewise protean and took the form of in- 
hibitions of feeding even outside tlie experimental apparatus to the 
point of self-starvation and serious cachexia; phobic aversions first to 
stimuli directly associated with the traumatic experiences such as signals 
(especially odors), switches, constricted spaces, etc., and then spreading 
to other situations; muscular tics of the face and body; stereotyped motor 
compulsion such as ritualized turning to right or left; epileptiform seizures 
and, in some cases, cataleptic rigidity with partial flexibilitas cerea. 

Sexual deviations became evident in markedly diminished hetero- 
sexual interest, accentuated homosexual activity, and, especially in the 
case of monkeys, greatly increased direct and vicarious masturbation. 

One vervet monkey, for several months after being made experimentally 
neurotic, spent most of his waking hoturs in autofellatio while com- 
pletely ignoring a receptive female cage-mate. 

Disturbances of the sensorium were obviously more difficult to de- 
duce, but some neurotic animals were exceedingly sensitive to even 
minor changes in their surroundings, whereas others showed recurrent 
episodes of disorientation and confusion. Some monkeys appeared to act 
out wishfully vivid imagery: although they refused food readily avail- 
able to tlieir food box, they could be observed to pick nonexistent pellets 
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oa various surfaces of the cage or from the air and chew and swallow 
these fantasied tidbits with apparent relish. , . „ j 

Alteratiom in social conduct generally tooh the form of inertia and 
withdrawal from competition, with consequent loss of position m tne 
group hierarchy. Significantly, overt hostility toward group-mates ap- 
peared only in neurotic animals which had been accustomed to domi- 
nance. but had then become neurotically inhibited from achieving direct 
oral, erotic, or other satisfactions. Under such circumstances, they 
upon more successful rivals with a displaced fury energetically wielded 
through tooth and claw. Regressive behavior was manifested by staid, 
relatively independent adult dogs or cals which, after being made neu- 
rotic> resumed many of tlieir previously recorded puppyish or kittenish 
characteristics. Spider monkeys also tended to become more passively 
dependent and receptive of experimenter’s ministrations, but other 


species showed no such proclivities. 

Factors That Accentuated Neurotic Symptomatology. Experimen- 
tally, these were precisely those that also exacerbated the basic conflict 
or prevented escape from it: i.e., increase of either hunger or fear, or 
forced transgression of the phobic, compulsive, or regressive defenses de- 
scribed above. Under such circumstances anxiety mounted to panic, 
inhibitions became paralyzing, and psychosomatic disturbances grew 
serious enough to threaten the life of the animal. 


Procedures That Ameliorated Experimental Neuroses 

It would be inaccurate, of course, to state that the choice of methods 
selected for investigation was not influenced by the experimenter’s 
psychiatric and psychoanalytic training, since certain preferences, con- 
sciously or not, undoubtedly remained operant. Nevertheless, a large 
number of techniques of “therapy’' were investigated as objectively as 
possible, of which the following with brief mention of their possible 
clinical parallels, were found most effective*. 

1. Satiation of One of the Conflictful Needs. If, for instance, a neu- 
rotic animal with marked inhihitions of spontaneous feeding and cor- 
responding aversions to symbolic associations were tube-fed, its neurotic 
symptomatology was temporarily relieved, only to recur when the neces- 
sity and the fear of spontaneous feeding returned simultaneously. 

To cite a single clinical comparison: forced intercourse may relieve 
repressed sexual desire temporarily, but does not usually dispel sym- 
bolically elaborated sexual conflicts and may, indeed, exacerbate them. 

p Prolonged Rest Away from the Neurotigenic Situation, in a sense, 
dulled the other horn of the dilemma by removing the animal from the 
original environs of fear, although it is significant that this form of 
relief was minimal in monkeys in whom, as in the case of man, neurotic 
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reactions quickly became generalized Moreover, animals which were 
returned to the laboratory even after a year of relatively peaceful sojourn 
elsewhere soon redeveloped their neurotic patterns, even though the 
original traumata were not repeated 

Clinically, “rest cures” and vacations away from disturbing situations 
may alleviate acute symptoms, but do not alter the underlying conflicts 
that onginally led to tlie disruptive tensions So also, soldiers with "com- 
bat neuroses may feel relieved when removed from immediate danger, 
but unless the impasse between self preservation vs military duty is 
more basically resolved, a return to the front almost inevitably spells 
the reappearance of neurotic reactions 

3 Forced Solution. When hunger was maximal (from one to three 
days of starvation), food was made particularly attractive and openly 
available, and since no escape from die temptation was possible, some 
neurotic animals broke through their feeding or other inhibitions, began 
eating spontaneously, and shmved gradual relief from the various symp 
toms onginally engendered by the hunger fear conflict On the other 
hand, animals with less readaptive capacity {''ego span” in analytic ter- 
minology), when placed m similar situations calculated to shatter the 
motivational impasse, reacted instead with an exacerbation of phobias, 
furors, and destructive aggressivity, or even retreat into a quasi cataleptic 
stupor 

Thus also, actively directing patients paralyzed by indecision and 
anxiety into some course of action is occasionally necessary and effective, 
but may likewise present the danger of further bewilderment, panic, or 
psychotic reactions 

4 Re exploration and Spontaneous Solution Ammals which had 
been trained merely to respond to a food signal given by the expen 
menter and which were then subjected to a counterpoised fear of 
feeding remained neurotic indefinitely since, without the help of the 
experimenter, they had no way of re explonng the traumatic situation 
Markedly different however, was the case of animals that had been 
taught to manipulate various devices that actuated the signals and 
feeding, since in this way they could exert at least partial control over 
their environment This stood them in crucial stead even after they 
were made neurotic inasmuch as, though for a time they feared almost 
every aspect of the apparatus, as their hunger increased they would 
gradually make hesitant but spontaneous attempts to re explore the 
operation of the switches, signals, and food boxes and grew bolder and 
more successful as food begin to reappear If the fear engendering 
expenences were prematurely repeated, tlieir effects xvere even more 
traumatizing, but if each animals efforts were again rewarded with 
food as in its preneurotic experiences it eventually became, to all appear- 
ances, as confident and effective m its beha\ior as e\er 
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This, perhaps, is a paradigm of how most conflicts are solved in most 
mstances-ie, by spontaneous re exploration of the problem situation 
leading to the immensely reassunng discovery that something previously 
feared either does not recur, or may be mastered if it does Pertinent also 
IS the necessity all of us feel for acquiring a large variety of techniques 
to control our environment, not only for normal living but also as a 
means of trial re entry after retreat or flight Explicitly, we invoke this 
principle in preparing our children for a wide variety of contingencies, 
pragmatically, we employ ‘occupational therapy or job training m 
our correctional institutions and hospitals to give our patients the skills, 
wbetlier major or minor, which they can later utilize to meet social 
challenges in the world outside Imphcitly also, as we shall see, a com- 
parable process is at work in psychoanalysis as the analysand, in a pro- 
tective, permissive situation, re explores his conflictful and deeply re- 
pressed interpersonal desires and fantasies both verbally and, through 
the transference (vi) relationship, finds himself not punished or 
rejected as he had unconsciously feared he might be and thus, gaming 
confidence and aplomb, retransfers his relationships and transactions 
to people and things m the teal world about him 

5 ‘Transference” Therapy. This leads to the question but what 
about animals that had been trained to respond only to external signals 
and had not been taught manipulative or social skills, or if so taught, 
were later rendered too inhibited to use them? In such cases, it was 
found possible to alleviate the neurobc behavior through the more direct 
influence of the expenmenter, who could assume the role of a reonenta- 
tive trainer or therapist” Dynamically speaking, this influence itself 
was derived from the circumstance that the animal had been raised 


m a provident, kindly manner either in the laboratory by the experi- 
menter himself, or elsewhere by someone who also liked animals In- 
deed, if the latter were not the case, when the animal came to the 
laboratory the first requirement was to dispel its mistrust of human 
beings and cultivate its confidence, i e , convert an initial ‘ negative 
transference into a positive’ one Significantly, some experimenters^® 
were not able to secure this favorable relationship m normal animals, 
and were correspondingly unsuccessful m helping neurotic ones When- 
ever possible, all experimenters dissociated themselves (though such 
dissocntion was rarely complete in the case of the highly perceptive 
monkeys) from the anunals traumatizing experience by having the 
latter administered either by remote control or by an automafac electrical 
gov cmor on the apparatus 


15 Particularly one in my laboratory who had 
country where cats and dogs were kept as guards 
but almost ne\cr liked or respected 


himself been raised m an Oriental 
or as scavengers, sometimes eaten. 
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If, then, the animal’s expectancy with regard to the experimenter, 
lased on its previous experience with him or his surrogates, was pre- 
lommantly favorable (“positive transference”) the latter could utilize 
his influence therapeutically ” Thus, even the most “neurotic” animal, 
luddled m cataleptic rigidity in a dark comer, might be led by gentle 
letting and coaxing to take food from the hand Once this initial 
eceptivity was established, the anima] might be induced to eat from 
he floor of the apparatus if the experimenter remained near the cage, 
ater, it sufficed that the experimenter was merely in the room At any 
-tage of this retraining the premature repetition even of a faint feeding 
signal would re precipitate the conflict and disrupt the animal’s recovery, 
perhaps irrevocably However, if the experimenter exercised gentleness 
and patience and did not at any time exceed the gradually regained 
tolerances and capacities of the animal, he could eventually induce it in 
successive stages to open the food box, again begin to respond to 
signals and manipulate switches, and eventually to reassert its former 
skills and patterns of self sustenance The retrammg could then be 
continued to include acceptance of previously traumatic stimuli, so 
that at the end of the process the animals would welcome even an air 
blast or electric shock (though not the toy snake) as itself a harbinger of 
food or other reward, and avidly work switches that actuated tiiese 
previously feared stimuli After such patterns were m their turn re 
established, the experimenter could complete the therapeubc process 
by gradually withdrawing from the situation as the animal reasserted 
its self sufficiency, until finally his ministrations or presence were in no 
way necessary 

To claim sweeping identities between the mechanics of diese ex 
penments and the almost incomparably more complex dynamics of 
clinical psychotherapy would be committing the grievous scientific error 
of oversimplification And yet certain clinical parallels need not be over 
looked The psychotherapist, too, is preconceived as a helpful parent 
surrogate, else his help would not be sought at all Endowed by the 
patient with anticipatory confidence (though often this is explicitly 
denied), the skilled psychiatrist gently but effectively approaches the 
patient in his neurotic retreat, fills his needs personally insofar as prao 
ticable, permits him to re explore, retest and re evaluate expenential 
symbols and dieir disruptive conflicts first in the protected therapeutic 
situation, then gradually— and never faster than the patients anxiety 
permits— in the outside world, and finally fosters and redirects his 
personal relationships onto persons and activities that can play a favor- 
able and permanent role in the patients future This done, the therapist 
may relinquish his Virgihan role of guide and mentor as the pattcnt 
takes his place once more in the world and no longer needs the ps^cbla- 
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mst personally except, perhaps, as another friend among a new-found 
many Words, of course, are facile but deceptive instruments of com- 
munication, and abbreviations of statement should not contain abrogation 
of fact, nevertheless, perhaps it will be seen that, in a field more 
plagued by overobfuscation than by oversimplification, these compari- 
sons and parallelisms are more than merely rhetorical 

6. “Social” Therapy. In some animals, the success of a SL\th method 
dubbed, debatably but conveniently, “sociaF therapy or “therapy by 
example” indicated that one factor in the process of so-called transfer- 
ence therapy was the relatively impersonal one of making the solution 
of a motivational or adaptational impasse seem easier or at least possible 
In this procedure, the neurotic animal was simply placed with a well- 
trained normal one and permitted to watch the latter work the switches, 
secure the signals, and feed unharmed After from one to several days 
of such observation, about half the neurotic animals would begin to 
approach the food box, cower less at the signals, tentatively try the 
switches, and finally "emulate” the normal animal in resuming effective 
feeding patterns Once the conflict was thus resolved its other neurotic 
expressions were also in large part— but never completely— mitigated, 
and the animal, aside from minor residuals such as slight furtiveness, 
restlessness, or tension appeared to be recovered 

Though the method was simple and certainly took the least effort 
on the part of the experimenter, it seems most difficult to formulate 
theoretically, especially since the convenient fiction of a postulated 
inter-aiumal relationship” or “identification” might be dispelled if a 
properly furred, scented, and activated automaton would play the role 
of the normal animal in ‘ answering” the signals, revealing the tempting 
presence of food by opening the box and otherwise changing the neu- 
rotic ammals external and internal milieu Perhaps, as implied pre- 
viously, this IS the sohpsistic nidus of all "interpersonal” relationships 
and influences But whatever the dynamics, we utilize such influ- 
ences empirically in our clmical work Again, to cite but one example, 
we place a neurotic child in a foster home or a special school in the 
hope *at our young patient may be favorably influenced by the “ex- 
ample of normal duldren being duly rewarded for patterns of behavior 
wc wish our patient, too, to acquire 

7. Dmg Therapy. Heretofore we have dealt exclusively with “psy- 
chologic tcchninues of mitigating conflicts and ameliorating neurotic 
conduct, leaving as yet um^lored the use of drugs, electroshock, neu- 
rosurgery and other methods The question then arises Can these, too, 
be brought within the purview of a comprehensive, integrative and 
yet esscnUally dynamic approach to total behavior and to the rationale 
of treatmg its deviations? Biodynamically speaking, the supposed hiatus 
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between tlie psychologicar and "organic" approaches implied by the 
above question is seen to be illusory if one remembers tiiat the behavior 
of an organism can be defined in no other way than its total organic func- 
tioning, and that this in turn depends first on its physiologic status as 
influenced by a multiplicity of structural and chemical factors (Prin- 
ciple I) and, second, on tlie changes in the configuration of these factors 
wrought by the "milieu" as the organism perceives and reacts to its 
cnuironmenf (Principles II, III, and IV). A priori, then, since physio- 
chemical factors are the very basis of all function, alterations in the 
former can and should be employed effectively in influencing behavior— 
a trite statement, were we not inclined to dismiss as trite anything tire- 
somely true enough to be disconcerting. The point at issue may be 
clarified by the following experimental demonstrations. 

As has been mentioned, we had found that many drugs employed 
clinically as adjuncts to psychiatric therapy (e.g., ethyl alcohol, the 
bromides, many of the barbiturates, and some of the opiates) had one 
biodynamic action in common: they dulled perception, prevented the 
formation of elaborate associations, and partially disorganized complex 
behavior patterns already formed by previous (especially recent) expe- 
riences. For instance, a dog or cat under the influence of these drugs 
would not react as violently to traumatic stimuli and would conse- 
quently be protected to a demonstrable degree from developing a 
neurosis in an experimentally controlled (but to it, a "real life") conflict- 
engendering situation. Thus, an animal long trained to open a food box 
on a conditional signal would, when drugged, do so less efficiently— 
but neither \vould the same animal be as much disturbed by an air-blast 
or electric shock concurrently administered, nor would it show seriously 
disruptive manifestations of conflict thereafter.^® Moreover, even severely 
neurotic animals, after being given these drugs, would apparently dis- 
sociate their recently acquired fears from their previously long-estab- 
lished feeding patterns, temporarily "forget" their inhibitions, phobias, 
defensive compulsions, and regressions and begin, however slowly or 
ineffectively, to work simple swtch patterns to secure their food as they 
had done in their preneurotic state. This effect was particularly marked 
with alcohol; under the influence of this drug, a neurotic animal Avould 
change when even a little drunk from a huddled, tense, frightened 
creature into a seemingly carefree one, which, though ataxic and ineffi- 
cient, would amble about the apparatus working switches, flashing 
signals, securing its food, and eating it with relish. An unexpected 
(though, it must be confessed, delightfully significant) development 
in such experiments was that more than half of the neurotic anima s. 


10. Conger has confirmed this in rats. 
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after being initially forced to take alcohol, expenenced an apparently 
welcome amelioration of their neurosis and thereafter began to ingest 
food or drink containing alcohol to tlie point of self-intoxication More- 
over, this artificially induced avidity for tlie drug diminished markedly 
when the animals’ neuroses were mitigated, partially by their own 
re explorations while intoxicated, or more effectively by the other 
techniques of therapy outlined above Throughout all such experiments, 
however, it was noted that the effects of alcohol and all other mampuJa- 
ttons and medteattons depended not only on ihetr specific nature, tn- 
tensitij, and timing, hut also on complex combinations of factors com- 
prising the genetic, physical, and metabolic constitution of the animal. 
Its unique experiences, its material and social transactions during and 
subsequent to the procedure tn question, and con/tgwrafions of many 
other relevant influences, including the beliefs and interpretations of the 
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Here, then, was further evidence that the effects even of discrete physical 
traumata can be understood or treated only with reference to the “en- 
grammed functional effects left m the central nervous system by the 
previous experiences of the organism 

Translated cbnically, each person behaves differently from every 
other because (a) he was differently constituted at bnth and (b) because 
he has had different experiences ergo (1) he will react uniquely to 
any given cerebral lesions and (2) he will need rehabilitative therapy 
speciaUy tailored to fit his frame and inodes of action, hide his defects, 
and best utilize his remainuig capacibes for optimal adaptabon More- 
, m uman imagery, the experience of an operation or of mduced 
ran^sions or comas may have the added symbolic significance of dis 
m^hcal of expiations of unconscious guilt, of 
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were achinlly shocked but who had no lever available and were 
therefore in no conflict about pressing it, showed no ill effects from 
their experience 

Jacobsen and Skaanip repeated our experiments in cats and re- 
ported that they could induce neuroses so predictably that tliey used 
numerous animals in the comparative titration of tranquihzing drugs 
Seitz and Holf, Shenker, and Sclineider have also confirmed our results 

Bykov and his associates in Russia condition the movements and 
functions of inner organs to external physical and, more significantly, 
social stimuli Scull reports an extension of this work as follows 

One experiment involving the production of hypertension m primates is 
an amusing example of the ingcnlousness of research done in Russia with 
use of an extension of Pavlm,nn technique A male and a femile ape are 
mated Subsequently, the male is removed to an adjacent cage and a younger, 
more virile male is put m with the female The first male is obhged to look 
on as his former mate enjoys the affections of the interloper The "emotional' 
strain on the deprned male produces h>perlcnsion 

Finally, Richter observed that wild Nor\vay rats handicapped by hav- 
ing their whiskers clipped and then stressed by being made to swim in 
glass jars under circumstances that made the conflict seem "hopeless’ 
died rapid "vagus deaths’ , m contrast, Richter noted that “after elimina 
tion of the hopelessness, the rats do not die Here then, is an instance 
in which stress of conflict can lead, in psychological terms— and with 
definitely secondary physiologic resonance—to the ultimate psychosomatic 
disruption death itself 

Ftho Anthropologic Significance 

The preceding and countless other observations form the background 
for the increasing frequency of statements like the following from emi 
nent biologists 

For that which befalleth the sons of men befalleth beasts as one dxeth 
so dieth the other, yes, they have all one breath, so that a man hath no pre 
eminence above a beast 

—Ecclesiastes II, 19 

19 A second experiment with primates involves mother and oIFspnng The 
mother is dressed in a blanket every time the child is placed with her for feeding 
Soon the offspring associates ‘mothering with the blanket and not motlier 
IS thus literally weaned away from the mother and weaned to the blanket u is 
and Jean Pechtel in our hboratory have studied such fetishisrn in young rhesus in 
great detail eg the permanent values attached to toys and other objects chens e 
in infancy and early childhood 
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No absolute structural line of deimrcation can be drawn between the 
animal world and ourselves, and I may add that the attempt to draw 
1 psychical distinction is equally futile, and that even the highest faculties 
of feelmg and of intellect begin to germinate m lower forms of hfe 


— T H Huxley, Mans Place m 'Nature 

Whatever may have been his views at tlie start of his career, a biologist 
comes to reahze after years of close study that there is no fundamental differ- 
ence between himself or the rest of mankmd and the living world as a whole, 
plant or animal 


— M Buhtov, page 22 

Comparisons between Homo sapiens and other animals are legitimate con 
nTntr P=y<=f'ology. and comparisons between tivo or more 

"he '' Like any other responsible scenbst, 

spec?es and ‘*'‘= ""derstanding of his oivn 

wrof behr 'ke exposition of general 

— F A Beach, The Snark Was a Boojum" 

troubkdby vetrnolt''\T,'“u“n‘""'‘ “^ree, and be no longer 
instead be asked What attitude* ‘dah^^ “anthropomorphism” It can 
sion-or, for that matter wkB perception, inference, conclu 

a more redundant word" in anv^ PP®"** anthropomorphic? Is there 
as Max Planck has pointed out T technical jargon-mcluding, 

tend that there mnsrh^an oX h if we eon 

that order and influence it as Heism^ "mform" 

observation? In the present cnn insists, by the very act of our 

cemmg metaphysician Comm "t n*"’ inote another slyly dis 

Phlosophy ^ ^ Comments Bertrand Russell m his OutlL of 


All animals that have been „,„r ii . 

firm the philosophy m which the obJewrTf behaved so as to con 
egan Nay, more they have all disulaved il, ® before his observation 
observer Animals studied by Amencans'^n.slT'l'''*''?"''' okaracteristics of the 
ible display of hustle and pep and atTat ^''“'‘oally with an incred 
chance Ammals observed by Germans sU tip T x"''; result by 

the soluhon out of their inner consciousness 

Let us, Aen, speak freely among ourselves as 1, 
language about human perceptions and hum beings in human 

other media available to us_Ld we need no “o 

standing and action ® “‘kor for human under- 



Masserman • Biodynamtcs and Pstjchoanalyftc Research 49 
Clinical Research in Psychoanalysis 

With this biologic background, we may now review briefly various 
research studies within the field of clinical “psychoanalysis proper ” 
Unfortunately, an early deterrant to anyone who may wish to conduct 
a survey of the literature wll be a growing sense of bewilderment as to 
the wide vanations in the definition of key terms, including what is meant 
by the basic term “psychoanalysis proper’ As A Stem puls it qnot 
capita, tal sensus, i e , people calling themselves psychoanalysts seem 
to have little more operational agreement m their referential concepts 
or methods than, for instance, a thousand other men all of whom happen 
to have been named Paul Or else, to use a parallel from Epictetus 
psychoanalytic theory and practice seem to be ‘^lke a fair of buying and 
selling where everybody [prices and] seeks only what is useful to his 
business ” That this is far from an idle analogy may be confirmed by 
the following paragraph from my Practice of Dynamic Psychiatry, 1955, 
page 422 

What IS Psychoanalysis? In 1947, the American Psychoanalytic Assocn 
tion appointed a Committee on the Evaluation of Psychoanalytic Therapy 
This group for a time tned earnestly to discharge its functions but met re 
sistance” to its attempts to gather data on the actual results of anilytic therapy 
The committee therefore changed its field of investigabon to a study of psycho 
analytic treatment practices Again it found that analysts ‘resented direct 
enquiries or even simple questionnaires”, therefore ‘workshops were organ 
ized in which local groups met to evolve an acceptable definition of their 
specialty Unfortunately, to quote the final ofiicial report by J G N Cushing 
on this four year project (BuUettn of the Am Psychoanalyst A , 1932, 8 44), 
this endeavor, too, ‘ met with hostility Only occasional groups could 

cooperate [because] (1) There is tremendous variance of opinion con 

ceming the criterion for psychoanalysis, and (2) There is considerable differ 
ence between what the practitioner of psychoanalysis says he does and what he 
really practices once he has been pinned down to direct answers The com 
mittee, with commendable objectivity, concluded that ‘ 1 It has been impos 
sible to find any definition of psychoanalysis that is acceptable to even a large 
group of members of the American Psychoanalytic Association 2 This study 
has shown that a very strong resistance exists among the members of the 
American Psychoanalytic Association to any investigation of the problem even 
on the basis of their own defimtion 3 The insistence upon a uniform 
ngidly circumscribed procedure in traimng of candidates may be indicative 
of a defense against the training analysts’ oivn doubts and uncertainties 
Further data as to the suspicion rancor and innuendo which su^ 
can evoke among tramxng analysts may be found m a report by C H Kntz 
of the Conference on Problems of Psychoanalytic Tnumi^Amencan Fs>cho 
analytic Association July 24, 1952 
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Unfortunately, much of the rest of Psychoanalysts as Science runs 
almost precisely counter to Hilgard’s dicta, in that it does little more than 
mix psychoanalytic concepts of various vintages (some of which cannot 
really be combined without precipitatiDg indigestible residues) and then 
pours them over otherwise unpalatable chmcal facts in attempts to make 
the resulting word salad seem more appetizing at least to analysts The 
sections on “Validation” and on "Inter-disciplmary Studies,” despite the 
scholarship and manifest erudition of both Kubie and Pumpian-Mindhn, 
are worth reading only because they furnish a continuous reminder in 
reverse of GodePs mathematically demonstrable caution that even the 
most careful scientists are limited by the fact that no science can really 
“validate” itself through its own “data,” concepts and quasi logical elabo 
rations of its indigenous jargon It is refreshing that in a later (1957) 
publication, Pumpian-Mindlin himself recognized these strictures as 
particularly applicable to psychoanalytic rationale, and therefore took 
a more wholesomely relativistic view of the processes of therapy 

Other literature on psychoanalytic mvestigabons since 1953 may be 
marshaled under the following headings “Research for Meanings,” "Re- 
search of Methods,” and *Tlesearch of Results ” Let us now briefly explore 
each of tiiese categories 

Research for Meanings 

Articles under this heading range in value from Brady's peculiar per- 
version of die usual connotations of “normal” ( ‘[In training analysands] 
the need to be normal is not always recogmzed as a neurotic symptom ’) 
to Szasz’ reformulations of psychoanalyhc instinct theory as exemplified 
in the following quotation 

In an attempt to explain the nature of life processes, the principle of 
entropy (the second law of thermodynamics), valid for closed systems only, 
was extended to include organic systems Since, however, life can occur only 
in open systems, the principle of entropy is not applicable under these con 
ditions There is but one primary instinct, a hfe mstmct the results 
of frustrations of the hfe instinct (and its derivatives) bridge the gap 
between biological principles and psychoanalysis 

However, Stanley Cobb adds this caution 

There is no excuse, however, for loose thinkers to confuse the different 
theoretical and operational levels, and talk of such impossibilities as the effects 
of alcohol on the superegol The ego and superego are useful psycho ogicil 
concepts with which to explain interpersonal relations But that is all they 
are And concepts are not vulnerable to drogsf 

In the same vein, Bieber traced the various phases m the emergence 
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of the “libido theory” in psychoanalysis and pointed out that (a) libido 
could no longer be meaningfully equated simply with sexual desire in 
various forms (b) that its supposed source in the sexual organs Iv. 
Fiends postulate of “distended seminal vesicles ... and paths to the 
cerebral cortex ) was physiologically untenable, (c) that its postulated 

that ail V, excursion into semantic absurdities, (d) 

Srpo ive^T. "^cessarily 
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nabon, and that the hand (often thought of as the principle organ of 
‘Ego reality manipulation”) is ontologically merely a tentacle like ex 
tension of the facial sensoral and oral functions Under the rubric of 
further symbolic elaboration of inner engrams may also be placed 
Charles Fischer’s tachistoscopic studies of the incorporation of subliminal 
visual images into dreams and fantasies dirough which they are invested 
widi unconscious meanings unique to the individual 

Dynamics and Personahty Development Other important leads to 
a reconsideration of psychoanalytic concepts of personality development 
have been implicit in many studies of the child and adolescent, only 
a typical few of which can here be cited Piaget, for example, recorded 
demonstrations of how a child quickly generalizes experiences into 
value systems e g , if a baby pulls a string that makes toys rattle that 
baby may conclude that a “pull makes everything happen for the best 
Lapouse and Monk reported that even fairly severe deviations of bed 
wetting cleared spontaneously, if not introgenically by unwise psycho 
therapy —a finding which led Leo Kanner to observe 

The high annoyance threshold of many fond parents keeps away 

from clinics a multitude of early breath holders nail biters nose pickers 
and casual masturbators who largely because of this kind of parental atti 
hide, develop into reasonably happy and well adjusted adults 

As a thought provoking addendum O Neal and Robins reported that 

Patients referred to a child guidance dime 30 years ago^^ were found 
to have a high rate of psychiatric disease as adults as compared vvnth a 
matched group of normal controls They differed little from the normal con 
trols in their rate of neurotic reactions but presented many cases of socio 
pathic personalities psychotic reactions and alcoholism While children 
with neurotic problems came from families of better socio economic back 
ground than children with anti social problems and delinquency class 
background was not found to account for the greater proportion of psychi 
atncally well as adults among the subjects who had had neurotic problems 
m childhood While patients had a higher rate of broken homes than 

controls broken homes were not found to be related to the contmuance of 
psychiatric problems into adult hfe 

Various other studies have emphasized cultural considerations not 
always given due weight in classical psychoanalytic accounts of the 
“post Oedipal development of the child As but one exnmple Linden 
points out that the mushrooming phenomena of teen age delmquen^ 
may be highly correlated to the permissive overglonfication of youth 


20 Italics mine 
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fu! freedoms and the rejection of patriarchal veneration and control 
in our Western culture 

As another example of a re-exammabon of the data on which early 
psychoanalytic formulations were based, we may cite Macalpme and 
un ers careful rescnitiny of the famed Schreher case These authors 
included that the "latent homosexuality’ discerned in Schreher by 
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literature, the effect of an innocuous phrase, as a very active reinforces 
may be of particular interest to advocates of Rogerian “non-directives 
ness” or of psychoanalytic "non-participation.” 

In view of such protean developments in the rationale, data, and 
practice of psychotherapy, it is hardly any wonder that many more 
analysts are following the example of Pumpian-Mindlin previously 
referred to in recognizing the dynamic continua that link all therapeutic 
procedures and therefore modifying monothetic conceptions of therapy 
in favor of holistic understandings of, and dealings widi, the total indi- 
vidual in his environment. 

Research of Results 

This reorientation has recently been reinforced by the fact that 
whenever studies of the actual long-term effects of either "psycho- 
analytically oriented therapy” or “classical psychoanalysis” itself have 
been conducted with proper thoroughness and objectivity, the findings 
have been, to say the least, somewhat disconcerting. As an example, we 
may cite Levitt’s series of unusually well-controlled follow-up compari- 
sons of untreated children with those treated by analytically oriented 
methods for various behavior problems. Levitt’s findings were as follows; 

Roughly the same percentages were found for the respective [treated 
and] control groups. A crude analysis indicates that time is a factor in 
improvement in the follow-up studies; the rate of improvement with time 
is negatively accelerating, . . . The results of the present study fail to support 
the view that [analytically oriented] psychotherapy with "neurotic” children 
is effective. 

After extending these studies, Levitt concluded: 

A recent survey of thirty-seven investigations of the efficacy of psycho- 
therapy with children, indicates that absence of difference behveen treated 
children and defector controls is widespread. It is significant that almost all 
of the 8,000 child patients involved in the survey were treated at clinics. 

It may, of course, be properly contended that most of the clinical 
therapists involved in Levitt's study were relatively young and insuf- 
ficiently trained in proper psydioanalytic techniques. Let us, then, 
turn to the 1958 report of an official body y-clept “The Central Fact- 
Gathering Committee” (the ad/ecb'ves may well modify fact) of the 
American Psychoanalytic Association itself. The preface of this report 
contains perhaps its most remarkable feature: namely, the recommenda- 
tions of the committee that “none of this material be published [since] 
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controversial publicity on such material cannot be of benefit in any 
way ” However, since there is a codial to the effect "that all will agree 
[to] limit discussions of this material to those professionally qualiBed to 
recognize the serious limitations’— a qualification this audience certainly 
meets-and since there is and should be no secrecy or copyright on 
scientific research presumably in the public mterest-vve shall proceed 
to examine the essential contents of this intriguing document 

e mtroduct on engages our attention with another interesting state- 
ment, to wit “ 
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B. Results of psychoanalytic treatment 

1. Only about half the cases were reported as having achieved a “com' 
plete analysis," with an average duration of 3-4 years; the rest pre- 
sumably either broke off tliemselves or were discharged as “un- 
analyzable.” It was thought likely-but not demonstrated-that 
about half of those who discontinued analysis were “improved.” 

2. Even with regard to patients recorded as being completely analyzed, 
a summation of 70 per cent of the returns on a final questionnaire 
indicated the following remaining concerns on the part of the 
analysts: 

Per cent 


(a) Doubt of diagnosis 28 

(b) Suspicion of underlying psychosis 25 

(c) Previous analysis IS 

(d) "Standard” (or classical) analysis 90 


3. In projecting such experiences, 45 per cent of the analysts ques- 
tioned on prognosis expect no cure in any of the following condi- 
tions: "neuroses, character disorders, schizophrenia, schizoid person- 
ality and homosexuality ” Of those that expect "some cure . . the 
proportion which anticipated favorable results was; 

Per cent 


(a) Anxiety, conversions, and phobic 

reactions 50 

(b ) Dissociation, obsessional and depressive 

reactions 33 

(c) Schizophrenia 10 

(d) Homosexuality 20 


In view of the serious reservations as to the validity or significance 
of (a) the differential diagnostic categories used by analysts, (b) their 
criteria of improvement or cure, and (c) the possible bias on incom- 
pleteness of the results reported, tliis report of the Central Fact-finding 
Committee brings us back to the central fact that we must indeed re- 
examine the data, theories, and practices of our specialty in the revealing 
light of broader and more scientific orientations. 


Beyond the Above : Tlie Ur-Defenses of Man 

And yet all these ethoJogie, experimental, psychoanalytic, and philo- 
sophic considerations will not move those among us who prefer to regarc 
man in his self-appointed position as a demigod-possibly because this 
would relieve "classical” psychoanalysts in particular of any need t 
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study or apply any discipline other than a somewhat peculiar form of 
demi-theology,=i replete with mythologic Bgures of Narcissus, Eros, Oedi- 
pus, and Thanatos and Homeric accounts of their mtrapsychic struggles, 
uriously, even this position, too, is of some heuristic value, since it must 
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special human creation, the indeslructability of his “soul” and a geo- 
centric universe in which man is served by seducible and subversiblo 
deities. But what is more germane to our present concern is the subtler 
influence of these clierfshed articles of faith on the behavioral sciences. 
As Suzanne Langer points out, all doctrines (e.g., Zen Buddhism, classical 
Freudian metapsychology, dascinsanalysCj or various other assertions as 
to tlie special nature of man) differ from all sciences in that the former 
are designed not to expand or correlate man s consensual knowledge of 
reality but to provide him with supposedly impervious systems of wish- 
fully assumed “facts” and pseudological derivations dogmatically en- 
sconced as exclusive and eternal truths. As psychiatrists, we admit the 
necessity of such forms of security and comfort; however, as scientists, 
we may also seek to clarify die intriguing issues involved. And yet, the 
essence of therapy may derive from a more subtle and profound insight: 
that, contrary to our former presumptions of analytic omniscience, we 
need not aim to abolish man’s ever-precious delusions, for that would 
be both cruel and impossible. Instead— and only when necessary for his 
own and society's welfare— we must help him gently to find happier 
beliefs and more creative applications of them. Indeed, the wise psychia- 
trist and psychoanalyst eventually leams—along with the devoted teacher 
and the good minister— that the best therapist is he who helps troubled 
men rebuilt, largely on their own terms, their faiths in themselves, in 
their fellow men, and in their wishfully conceived “scientific,” philosophic 
and theologic systems. 
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study or 'ipply any discipline other than a somewhat peculiar form of 
demi theology,^! replete with mythologic figures of Narcissus. Eros, Oedi- 
pus, and Thanatos and Homeric accounts of their intrapsychic struggles 
Curiously, even this position, too, is of some heuristic value, since it must 
be admitted that human behavior is indeed vastly (though not incom 
parably) more versatile and elaborately transactive tlian that of other 
animals, and that its complexities arise mainly out of three fundamental 
assumptions deeply implicit m the behavior only of human beings These 
defelTps‘’^^‘“*’ axioms of conduct, or, as I have called them, the Ur- 
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pecial human creation, the indestructability of his "soul,” and a geo- 
'entric universe in which man is served by seducible and subversible 
JeiUes. But what is more germane to our present concern is the subtler 
influence of these cherished articles of faith on the behavioral sciences. 
As Suzanne Langer points out, all doctrines (e.g., Zen Buddhism, classical 
Freudian metapsychology, daseinsanahjsc, or various other assertions as 
to the special nature of man) differ from all sciences in that the former 
are designed not to expand or correlate man’s consensual knowledge of 
reality but to provide him with supposedly impervious systems of wish- 
fully assumed "facts” and pseudological derivations dogmatically en- 
sconced as exclusive and eternal truths. As psychiatrists, we admit the 
necessity of such forms of security and comfort, however, as scientists, 
we may also seek to clarify the intriguing issues involved. And yet, the 
essence of therapy may derive from a more subtle and profound insight: 
that, contrary to our former presumptions of analytic omniscience, we 
need not aim to abolish man’s ever-precious delusions, for that would 
be both cruel and impossible Instead--and only when necessary for his 
own and society’s welfare-we must hdp him gently to find happier 
beliefs and more creative applications of them. Indeed, the wise psychia- 
trist and psychoanalyst eventually leams-along with the devoted teacher 
Tnd the good minister-that the best therapist is he who helps troubled 
men rebuilt, largely on their own terms, their faiths in themselves, fa 
Aeir fellL men and fa their wishfully conceived scientific, philosophic 
and theologio systems 
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JOHN D. HAlNEn 


The Concept of Mind 
in the Framework of Genetics 


Scientific psychology is part of physics, or the study of nature; 
it is the record of how animals act. Literary psychology is the 
art of imagining how they feel and think.-CEonGz Santayana 


A definition of mind, like a definition of life, is as elusive as a butterfly 
in a meadow. No one scientific discipline can wield the net with sufficient 
dexterity. The eclectic nature of the present panel in itself points up this 
tantalizing state of affairs. Nevertheless, those of us who work at “the 
proper study of man” do well to take time out and satisfy our need to 
reflect on some of the broader concepts implicit in our own particular 
endeavors. 

When it comes to an examination of mind, we find ourselves up 
against a special problem, over and above the paucity of tools. The very' 
act of introspection is often a suspect procedure. Yet it is the source of 
more data than some may care to admit. Since it is plain that ones 
predisposib'ons and biography affect ones choice of method and scene 
of investigation, an intimate personal portrait may come of expressing 
oneself on these larger concerns. By the same token, a brief autobiograph- 


65 



66 


Mind as Brain 

ical glimpse, which is usually gratuitous in a scientific work, may be use- 
ful here as a preamble to such an enterprise as this one 

To hegm witli, I turned from early studies in the pure manipulative 
bought of mathematics to the field of philosophy and presently managed 
metophysical sense, of such funda- 
and 7 7 ««tence of me and the world, the orderliness of matter 

values "m ^ ^nd the emergence of ethical and aesthetic 

he hi focused on a concern 

with h human organism led me to the study of medicine 

be delmea ed^tf " 7* ‘ of man could neither 

ohorrsneLl? physiological demonstrations, I 

about Wn feel opportunity to learn 

pursmug rcourseltol a “r -vest.gation In 

expanding and potentially umf genetics because it seemed an 
and psychological nmppr? science By combining physiological 

eiphne makef It nS A.s pLLlar dis- 

framework ° comprehensively in a temporal 

practicing at one ’an7hrsatne*hlne"t7 called mmd while 

in the quotation at the head of this f * ®oience and the art alluded to 
t'oc that psychiatric thought 7 ““^ 252) It is 

by the tendency to separate two aspectroT the 7 hampered 

dynamic from the psychodynamio.7,. human being-the physio- 
In philosophy this kZ d ?■ ^ ^'^y 'he mind 
Kato Save for the early Greek nTCalT Descartes and even 

pmoza and Santayana, and those worV. 7 isolated thinkers as 
It has permeated thought up to the ve praebcal sciences, 

, In the history of psychia^rv ll, d 7 
n large extent from die uneren rate "o"»oed to 
unifying principles came to the fore At different techniques and 

out places, certain approach^ we" 177™ " “°''’or and7 differ- 
more sophisticated theories and method ,7^'^ developed and offered 

1 d'”'^’ "™™Pi“hoIagy, baoten^ot 7*“^ I" "'“dem times, 

turn predominated m capturing the P^yt^hology have each m 

nsv^r,"'"" '0 synthesize thl """'’'^''^'oP^yoh.atry 

psychoh.0 ogy of Adolf Me^r Fr“ni '“t^h as the 

Hrf^-'hcsc attempts were prematoe s point of view, 

7tl T" ‘’‘f'Phnes was not sufficiLdv Id^ knowledge in 

cenlly that refinements were made not o^l °nly very re- 

SDcct d" '®‘=hnique of observing anV” f’*’ Physiological sciences 

■vi* n th r“ P“™Ue to exa7^7"g ^-^P^rted intro- 

in frame, lork of biological psychirC"® 
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As a working definition, mind may be considered a highly developed 
neurological apparatus with which an animal interprets his inner and 
outer environmental stimuli. Attaining consciousness, mind initiates and 
carries through action or the delayed type of action called thought. 

Thought may either be readily open to awareness, or for some reason 
be confined to the "nan-reporting^' level (Rado, 1949) where its content 
and motivational significance may only be inferred from evidence 
gathered by special investigative (psychoanalytic) techniques. In any 
event, mind, whether at the reporting or extrapolated level, is the func- 
tioning of a complex and highly integrated organization of biological 
material. 

As such, mind falls within the province of genetics. Indeed, so potent 
is the guiding influence of the organized molecules which make up chro- 
mosomal material in the development of both the individual and the 
human race that we find the discipline of genetics fast becoming the 
cornerstone of the biological sciences, or better still the cement that 
holds them together and gives them structure. 

When it comes to die individual, a comprehensive view of the organ- 
ism in a temporal framework must begin with the fertilized ovum and 
die potentialities it contains, including the primordia of what we later 
call mind. Subsequent growth and development are determined by the 
interaction of changing nuclear, cytoplasmic, enzymatic, and anatomic 
forces as they become manifested in neural, hormonal, and total be- 
havioral responses. 

Just as the organism gains in complexity as it develops from its 
zygotic beginning, so methods of studying it become highly specialized 
of necessity and may sometimes seem far apart. Viewed phylogenetically, 
man is a product of biological evolution representing a complex form of 
matter which is able to adapt and create. Ontogenetically, he is a devel- 
oping anatomical, structural, chemical organism. From the standpoints 
of ecology, demography, and sociology, he is a member of a human 
society in a complex natural and social world. Naturalistically, he is a 
biographical entity observed by his contemporaries and successors. Poeti- 
cally, he may be thought of as a stream of subjective experience, conscious 
or unconscious. No one of these approaches can claim a monopoly on 
concern with die human mind. Seen in different perspectives by the vari- 
ous disciplines concerned with man, mind is only in part defined by each 
of them. . 

From any point of view mind is never a static phenomenon. It is 
a firing function which comes about as wc know it at a cert.ain Ic^d 
of organization of the phi’Iogcnclic tree as well as of the developing 
individual. Because genetics is llie science of ordered and directed bio- 
logical change in time, it affords useful Insights about mind. 
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Modem genetics has come a long way from its Mendehan phase dur- 
ing which, like Newtonian physics, it made accurate observations and 
coined explanatory descriptive labels for hypothetical entihes Today the 
emphasis is on cytological and biochemical analysis of the intracellular 
constituents whose powerful and regulated activity affects all human 
functioning healthy and diseased 

Not the least important corollary to this new focus is that it places 
hat ofeLhit”' ™ncept of b.ology- 

olrre nnrv This environment includes not 

social vvorld^ ' human 

minfmS h" ^ ^P“’“ - - ‘be individual 

chromZmaUv deir r “ betxveen 

niental functions ^adnnf j evolution the development of effective 
anorde erworTd wete “o *0 one hand 

a balanced l^t Sjoara °rl expenences,- and on the other 
larly, m each individual sn, a *P°”*® aontrol mechanisms Suni- 
favorahle set of life mfl’uen ” °i depends not only upon a 

balanced genetl„do::;^e„r ^'"P’’'>-od here; npon a 

history of the earth" n^undruUeX ™oe in the 

universe, self catalyzing reactions “ ‘f'® fo^tOT of the 

appropriate energy sources have Ied"to"sMf'!l'°’^f”*' ‘'’'®™®®' ““P "'■* 
of a graduated order of comolexitv H ^ °“P^*oatmg chemical systems 
meat, these pnmitive molecules sdectwel” Ru° other’s envnon- 

changing crust Marginally suited orn ^ ^ *o niches on the earth’s 
while sense organs, nervouVsys^^^ T'^ subsequently replaced, 
directed activity made their successive “'^'“P^"'® behavior, and goal- 
over evolutionary periods of time as PP®®™®®^. but just as gradually 
“tn"thrf " development of 

regarding the emergence of mmd^ihn problems have ansen 

hmes (1S90, p 146) points ®onsciousness William 

In a general theory of evoliil.r,„ .c 

lowest forms of animal and vegetable tr comes Brst then the 

cental, ty. and .ally ibose bke ^^at^ 

to.}, would W bad no 
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long as -we keep to the consideration of purely outward facts, even the most 
complicated facts of biology, our task as evoiutiomst is comparatively easy 
We are deahng all the time with matter and its aggregations and separations, 
and although our treatment must perforce be hypothetical, this does not 
prevent it from being continuous 

The point which as evolutiomsts we are bound to hold fast to is that all 
the new forms of being that make then: appearance are really nothing more 
than results of the redistribution of the original and unchanging materials 
The self same atoms which, rfiaolically dispersed, made the nebula, now, 
jammed and temporarily caught in peculiar positions form our brains, and 
the "evolution” of the brains, if understood, would be simply the account of 
how the atoms came to be so caught and jammed In this story no new 
natures, no factors not present at the beginning are introduced at any later 
stage 

Considering consciousness as an tntoard fact, James posits a mind stuff 
present in even the simplest matter 

In a similar vein Sherrington (1951, p 251) writes, 

Mmd as attaching to any unicellular life would seem to me to be unrecog 
nizable to observation, but I would not feel that permits me to aflSrm it is 
not there Indeed, I would think that smce mind appears in the developing 
soma that amounts to showing that it is potential in the ovum (and sperm) 
from which the soma sprang The appearance of recognizable mind in the 
soma would then be not a creation de novo but a development of mind from 
unrecognizable into recognizable While accepting duality we remember that 
Nature m instance after instance dealing with this duabty treats it as a unity 

Again, in the synoptic view of Teilhard de Chardin (1959), mind and 
thought are seen as the preordained goals of evolution, and implicit 
from the start 

Needing to reckon avith the existence of thought, particularly con 
scious thought available by introspection, scientists have apparent^ 
found it hard to avoid dualistic or vitalistic viewpoints in considermg the 
evolution of mmd Perhaps the only satisfying descriptions at present 
are analogies Be tliat as it may, even if we admit gaps m our knowledge 
of the evolutionary process (not in the process itself!), 've ma> still derive 
two working principles from a biological approach 

1 Mmd IS organized at the most complex levels of integration of 
matter 

2 There arc genetic mechanisms whereby this organization is trans- 

mittedfrom twoparents to thciroffspnng 1 . t . I 

IVitb genetics bavmg to do vwtli mmd, it is fortunate that the tools 
and concepts of this science arc contmualJ> being slnr^ncd and 
extended Two mam periods ma> be distinguished m the development o 
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modem genetics, the Brst, as previously mentioned, largely descriptive 
and static, the second more explanatory and dynamic. Stemming from 
Gregor Mendels crucial garden pea experiments in 1865, the early era 
provided the first description of populations in terms of the frequency 
A i” r findings, when coupled 

rome^," f various statistical phe- 

nomena of evolution (Fisher, 1958). ^ 

anntrL^IT® sene action came to hold greater 

SoinUn or “liyperatomistic” 

entmes (such ^^“tics as tM static, requiring too many additional 
a“tilr " “P’-n eomplexit/ of genetic 

Waldeyer in tL^'lSOTs'^Thm'd e^romosomes by Fleming and 

Pheno^na became genetic 

standing of variations in the ^^Pfinsis was placed on an under- 

( including mind) in terms of tactioning of the human organism 

studying the phenomena of “d developmental systems. By 

lion, and integration modem T interaction, embryonic regula- 
rs classical boCSr ® fi^’d of action beyond 

it possible for gSetilf *eom oytological findings makes 

normal development ^tho^cb '“P® Processes of 

affect general LtuL uL“tl”T tn" 

quenlly cannot be isolated Lh i*" sterility and viability, fre- 

elementary Mendelism” (lldschridriif ' ^Lf^^dard mutants of 
action in the fullest sense is the key to the ’ f' ®‘“dy of gene 

To be sure, unusual behavior i °f behavior, 

complex and continuous chain of evems'^'*^th^'^- ™ extremely 
cry, rather than the automatic exnress-" c ^"dividual’s adaptive his- 
m metabolism” (Kallmann, 1958 p ioi'°A congenital error 

). m discussing animal investicalion ' ^'"fior (1960, p. 

nhentance of emoKonal charartS ' thr^ 

eve opmental history of emotional h n d*" genotype upon 

nremerelyastartingpoioTforrta . . . strain dXrences 

and as sources of biochemical, an^^^ °f fi"bavioral development, 
'hid, can be correlated rvith behavior^' Physiological variations, 

formfeed pm “VgotrVTtiJrroTC *" " 

ping about the cellular chemistry resT^'^-ur^'derable ground in 

n tlm ‘fi" g"ided1:^ f” the fetation of 

Inthp endelianera, proceeding fr^^J and development. 

(or traits) behaved as if deteimined W ^ngle characters 

plesm (later called genes or alleles):rst^/p“^d ParUdes in the genn 

results of various types 
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f mating confirmed the expected statistical ratios for both phenotypes 
nd genotypes in the next generation, the results differmg according to 
be dominance or recessiveness of the gene m question 

Today genes are considered to be constituent parts of the set ot 
larkly staining threads m the cell nucleus called chromosoines An 
irgamsm's range of potentialities, m specific as well 
•sses. IS implicit in the structure of that one cell with which it start^ 
rhe individual genes, their arrangement m f f 

hromosome complement, very likely the cytop 

session of surrounding and mteracbng environments, ^ 

mammal with the intrauterine, are all potent 

nrocess of growth and development, maturity, and senescence In neimer 
S norran is behavior, or its subjective aspect which is mind, exempt 

ribonucleic acid (DNA). a substance that m all .nfolation 

both necessary and sufficient for f ^ed into another by 

brs^-nrro^rtusr - 

n^em a^now well -f 

describing Ae s currenUy conceived of as a bound 

made up of polynucleotide cha ’ ^ rehted to die sequence 

double helix in which *e co e ^ duplication Ac helix splits, 

of Its punne and pyrimidine bases I ^ ,e ,he original 

each half Aen synAes.zing a cop> of its mate 

double strand , .p.^* . i.jj_ possible to show 

Through fractionation of cellula mucture of mole- 

that Ac substance found in any pWodion (Bcndicli. 

cules that are present in a ‘ come close to isolating Ac 

Pahl, and Reiser. 1956) ^hus. Ac Aemist has^^^^^^^^^ 
units ot hereditary transmission that tiao p 

cross breeding techniques ..„c,.,„cd in Ae fertilized ovaim is de- 

The developmental potenti. aspects of the 

termined not only b> ■'V"'','' „ ' pTrt of a group, so the genes are 

cell Just as one person ^ members of a species spocifc 

parts of chromosomes f'™c ^upe, and number Disarrange- 
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have recently been demonstrated in man by means of newly developed 
techniques for staining, identifying, and counting human chromosomes 
Various types of sexual maldevelopmcnt are associated with an extra 
sex chromosome m a male ( Klinefelter s syndrome), an extra sex chro- 
^some in a female ( super female), and a missing sex chromosome 
(Turners syndrome) In mongolism, a syndrome affecting the entire 
bodily and intellectual development, there is found an extra autosomal 
chromosome resulting from an asymmetncal division at the time of tlie 
o^m s formation Although no single gene mutations seem to be involved, 

IS isarrangernent in the chromosome complement results in a pro 
oundly devnnt but viable developmental pattern The net genetic effect 

thiA'„rfp,!5f'’i® ‘"‘““‘■“"al process begins, the first “environment” of 
by the cvtnnla* gene chromosome pattern is represented 

earirl ” “^mal cell, derived mainly from the mother 

m mfiutomv ‘’’e "uelear substances 

zygote has bLn mwT^ i°!i pathways available to the 

The Wnrif °n>y m the case of one celled organisms 

natally a/dl^^^^ Nutrient material, proS^e- 

mgly independent actmtv of ih ^y tbe mother and then by increas- 
is converted via gene directed mLlT?"^' 'V natural and social world, 
and other bioohemcal substances Pathways into specific protein 

DNA IS passed vialot:Lt^^^^^^ f 

gene pattern determines the sequenL of i * cytoplasm There each 
ticular protein and possibly then conRv ® 

energy bonds, the protein By means of high- 

blo^ of the vanous mterconnectersvsteJT'^'^ building 

The basic problem in embryology ^as vet organism 

of differentiation into various tissue n ^ ^ unsolved, is the mechanism 
mg, every cell in the body has a set of "u® '’”‘°E™esis Generally speak- 
ance and with the same number for o ^ omo^omes identical in appear- 
numher) However, from fte cafe^r""^ “ “■'>'=* multiple of this 
coll lines become differentiated and s fact that 

Under what condiPonsaTd at Is , 

lahts and what has happened to the nuclefc m d omnipoten- 

which are inactive are still matters of ^ representing the genes 

alysis of fractionated DNA of vanous tasueC , '^'’™”’“‘°Sraphic an 
cnees in profile, suggesting that the effective ^ obaracteristio differ- 
come to vary Further study of cells etosvo ® material has mdeed 
more a out chemical or morphological differencerin culture may reveal 
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On a more complex level of integration there are the organs and 
organ systems and. in parUcular, the nervous system. While leaving a 
detailed account of modern experimental neurophysiolop to other con- 
tributors, we may bear in mind that in this field and the allied on® t> 
neurochemistry, such factors as brain enzyme concentrations as related 
to behavior, and variations in conditioning and electroencephalographic 
patterns have been successfully studied in accordance with the genetic 
approach. For example, evidence of correlation has been found between 
acetylcholine concentration in the brain and the variable “ 

the rat for maze-solving techniques (Krech Rosenzweig Bennett, and 
Krueckel 1954 V glutamic acid metabolism has been implicated in con 
wJvrseLre-prone strains of mice (Ginsburg, 1954), and human 

^IdltioralZ has been shown to be related to introversion-extraversion 

'“a Srelvedlom these invesUgations is the behavioristic descrip- 
tion ofleTntire organism in experimental or -tiu^ 
work has been done in studying the hereditary ex: 

aggressive, feeding and J"7c ’and geotro^c behavior in 

“JST. ^ “ “• 

known to Pavlov. miuralist a newly developed science 

Within the framework of » n® ^ 

has become prominent, knov™ as ^ devel- 

behavior,” defined as behavior represents an 

ops in apparent -depende-e -"^^^ior is also termed 

organized pattern of »d“P „ hierarchically organized 

“instinctive, an instinct bci g , . certain priming, releasing, 

nervous mechanism which is su p external origin and which 

and directing impulses of ^ movements that contribute 

to tlic maintenance of the ^ bettveen those using the concepts 

To be sure, there is a system and behavior of 

of ethology and those who moldahic in its particrilars by 

an animal, its “mmd if you , • Learning is seen by these 

the environment through the ^ resulting from the development 

invesUgators as a modification o j properties, a process of sensory 

f stimuli equivalents or c.xpandcd P .^.eb-preleaming (adapts- 

interado" Le-'‘"'‘"8.-' iudahtful learning 


integration. Learning IS anmyzra on (contiguity), insightfi 

tion, fatigue), classica “"‘’•'^"'.f„co). and the special cas 
(integration of noncontiguous e.xpeneneci. 
language Is involvt'th 


• in which 
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The ethologist, for his pirt, defines learning somewhat differently- 
as a central nervous system process causing more or less lasting changes 
in the innate behavioral mechanism under the influence of the outer 
world He implies that, in addition to the “innate” mechanisms, animals 
are bom with the predisposition to ‘learn” special things Evidently the 
ocus IS on the postulated innate behavioral mechanism which is a com- 
nervous system that defies further 

AltWh^a’"'* '■“oncihng these viewpoints 

- vahle excen?“"‘” TT ’ "lay not Z con- 

te^creve ‘ sumoundmgs, a pat- 

ft^ilractirdne f '<=''<=> dn^nes the organism’s part in 

“Tlae oT """ '’^'y -liar ™thin 

man\is problel r^ ^'"'"'“""'“fal differences Both in animals and 
psychologist “''“dg'd'nn by chemists, biologists, and 

of '--"g -d the acquisition 

system (o^its chromosomaUr 1 nervous 
mtrauterine, nutritional and precursors) with cytoplasmic, 

objectivityandimpmvedtX:,:: fo^ ‘be utmost 

in *”hghtlftem1;Stto a”"' Psychiatry may be examined 
to explore the nature of unconditioLt'^n” 'earning, it is necessary 
period during which they are evident "’“n and the earliest 

by its universal ability to learn tm ti, nervous tissue is characterized 
pressions) adaptation and maladam f integrating sensory im- 

he predictability (suitability rahonal'w”! '='l™''y "P™ 

the proper functioning of 4e or^ ^ onvironment and on 

defied ganisms equipment, still have to be 

IS typified by psychoanalysis This P™blems m modem psychiatry 
undertakes to contribute ,0 ds particular method 

both as a research tool and m fctetlnlt :rrlT;"‘ 

»s of innate Of course. 


V tool and m the h-PnV™ and adaptation, 

or the problems of ““'“daptation Of course, 

or learned behavior appear m versus acquired 

of It die demand mSte vanously defined m 

^f Its connection with the body, tat"?'”? die mind m consequence 

one ' h ““f physical Whiletiis concett'"l ‘"""‘"'’P* between the 
hum'in'd'' ’ reparatine th "ibcized as non 

enuihhn ®°fren >n the tt^ “d object of 

equilibrium which occur during melabn!?„ f °‘''”y '‘tdes of tisst dis 
nves may aim at achieving 

condition In pursuing this 
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aim, the individual comes to choose those methods vvhiA depend on 
the’history of his relations svith other persons (“ohjects”) who have 
been important in helping him. Typical action patterns develop as the 
drives are directed toward such persons and adapted to the super- 
structure of social relationships. ^ 

As part of this process, there arise feelings of pleasure and pain and 
their more comple,v emotional derivatives. These affective states, so signi- 
ficant in human affairs and not adequately dealt with on other levds of 
inquiry, are particularly amenable to psychoanalytic investigahon. How- 
ever, their accurate study will require help from chemistry and anatomy, 
genetics, biology, and the sociological sciences. 

In all of these questions psychodynamics may be considered part o 
total integrated picture of human biology. If attenbon is pai o 
genotypic and pLnotypic levels, the understanding of ^ 

LotioMl control depends on geneUc. physiological, and psychological 

'“tos view extends a horizon of psychoanalytic thought which ap- 
peared with Freud and his contemporaries and is becoming increasing y 
valuable especially in studies of the infant and child in the family setting 
S psycC^^^^^ research. Such an integmted aPP-ch a^ 

is to say, into constitutional and aradenta^ p 

Similar thoughts were expressed by Jones truooa. p 
160), who wrote. 

Ever since Mendels work it has ^een evident ^aUnestimati^^^^^^^^^^^ 

tion of heredity to '^^racter- in o*er words, what actually 

ascertain the component uni s i J psychoanalysis one is enabled 

constitutes an individual gen . . • • / extent not previously possible, 

ri" s » ^ .. «■ 

These sWlemenls. of oeehse, fofened^^ P^) 

i..oo»..i •“> rrZSi p" ■f*"™- “ 

tss: 
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fensive mechanisms and invariably employs those which he has selected ” 
In Ime with the^e observations, psychodynamic concepts embody 
the piemise that man is selective with respect to important aspects of 
his life experiences and for this reason can be thought of as helping to 
create his own environment Therefore, it is apparent tliat the com- 
plexities of aberrant development and behavior, as delineated with 
increasing skill by psychodynamic research, will be fully understood only 
^ the genetic dimension is considered an integral part of the over-all 
frame of reference 


In the field of infant and child psychiatry, many workers have now 
rame to regard intrinsic differences among children as equipotent ivith 
aternal attitudes in determining lifelong beharior patterns These dif- 

“"‘J sensory responses 

played bv^nsvdi'd* °c Psy<>''°somatic medicine, the causative role 

-sr^r rr. 

feeding responses thpn mnri f ^ correspondingly different 

- vnlnUry to p^^ic ukef development, and end up 

(Lacey, Bateman, and Van Lehn 1953 rr'“j function 

vidual variabons in systematic and .d demonstrated many indi- 
While dealing with the human h patterns of response 

emotional, and behavioral qualities .s ft? ’''‘®d®‘'dial, 

and psychiatric specialist, he is Wed P™™®® die psychological 
sociologist, social anthropologist and B, services of the 

round out a temporal view of man in demographer in order to 

context which mind is seen in its genetic 

transactions ^ theTewbom” hfidTJ ^“""’y, and the first 

tions of ethology (mother’s face as a mte ™dier Here the formula- 
ann ysis (mother as provider of food to °}®®''anism) and psycho- 

fumish a framework m which the ea , *® infant’s basic needs) 

Its mechanism may be conceived development of mind and 

On one score there i«5 j i 

as much of an individual “mentallv’’ infant is already 

groundwork for future interaction ui^seo! physiognomically The 

molded m intrautcnne life, exists’ at b,rtl“ P’®®™ “nd already 

at birth and IS ready to respond flud 
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he r^ponded to by the motlier. All recent studies on motherhood make 
explicit what mothers the world over have always known— that babies 
are different and that they require different treatment. 

The studies on peptic ulcer referred to previously illustrate this fact 
in the case of a special kind of intense feeding craving. It has also been 
shown that if nonidentical twins come to be treated differently^ it is 
because of their personality differences rather than simply because 
they do not look alike. Beyond doubt improvements in describing person- 
ality dimensions in infants will enhance the developmental study of 
behavior, even before more is known about the general and special 
properties of mind. 

While collaboration between the disciplines of psychodynamics and 
psychogenetics is certain to provide better insight into normal and 
extreme variations in human behavior, it may still not fully account 
for the dynamics and variable stratifications of human populations. Yet 
the changing composition of these groups and their various modes of 
interaction with physical and social surroundings depend to a great 
extent on determining genetic principles. Such basic influences as 
assortative mating, the effects of population size, and the phenomena of 
mutation and selection are the major causes of generation to generation 
changes in what would otherwise be constant genetic composition. 
Behavioral differences play a major role in initiating these processes 
in two ways— they help to determine patterns of mating and reproduc- 
tion and they are effective in the process of natural selection, both in 
creating the environment and adapting to it. 

In the first instance, within the framework of a rapidly expanding 
radius of contacts, mate choice and marital fertility depend greatly on 
differences between cultures and between individuals which are be- 


havioral in nature. Analogous to isolating mechanisms in other forms, 
they serve to perpetuate phenotype diversification. 

Secondly, the products of the human mind at the same time consti- 
tute a technological and cultural environment which creates new selec- 
tion pressures in the evolution of man. The use of tools, for example, 
appears to have preceded “biological changes in the hand, brain, and 
face” (Washburn, 1959), while adaptation to climate by the use of 
clothes may have been effective in reducing body hair (Muller, 1959). 
So whether by way of assortative and selective mating patterns or by 
ecological adaptation, human mind and behavior have influenced the 


course of human evolution. t- 

One major dimension of menial functioning that has not explicitly 
been discussed may be mentioned here in passing with a brevity ispro 
portionate to its human imporlance-namely, that concerned with rnora 
and etliical values and goals. In psychoanalytic tenns, we have dealt 
mainly with the ego functions-Ieaming, adaptation, integration an 
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not with that section of the mental apparatus which Freud called the 
superego-conscience, control, value judgment, and identification with an 
ideal In an essay by Hartmann (1960) psychoanalysis was described as 
a specialty that recognizes the superego as part of the “mind” and ex- 
plores its genesis and development It was denied, however, that tins 
discipline advocates a particular philosophy of life or code of morals, 
these hemg determined variously on personal, social, or religious grounds 
hik recognHing the importance of a consistent set of moral values 
Ae*eed"‘^™‘’“" ’ psychology alone can fulfill 

codrofeth, biological evolution can by itself provide a 

Srfidl"*r As with most world views, various 

n me o" out in its 

Natoe°he motn^ band, responsible ind.vaduals have either found in 
arg^d Ihat^aS' ^’f'^bc behavior (Alice, 1938), or they have 
to gird himself with ntabes it all the more essential for man 

bihties (Huxley, 1897”pMrrrMm'’Th'’”‘^ 

of these resoonsihihtiot ’ij f Their source notwithstanding, one 
first time a pS "f eCl t ^^’orn tire 

1951, p 278 Mo make ‘bat process” (Sherrington, 

for the betterment of aU mankind ° '"creasing scientific knowledge 

yield a more effechTCly t^onSd”* organism that would 

gent mental apparatus wo, Vw ’ ""o™ Perceptive, and more intelh 

the dysgenic effects of war ‘^opend primarily on avoiding 

ionizing radiation Conscious* '^®*population, negative selection, and 
be taken whereby the hurmn ^®”scientious measures might then 
tbmk and act m this area with its potentialities To 

must fall back on some knowlpd consequences, man 

of human survival, the ^ 

lecM, and social development biological, intol 

The hli-mnv^ _1 




»nst,tut.oroTthT;t::rr™iid^^^^ between the genetic 

w orlds on the other,^s the r"*! man created 

'be mmd links these two as^pl" „r ^ I"d-viduaIIy and 


action 


I aspects of l.F« ' and collectively, 

p cts of life H, ^ eontmnous stream of inter- 
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Some Speculations on 


the Psychophysiology of Mind 


the contemporary bidogfca^^sciento^r * “ncem to 

largely been resolved by the expedienrTt ””"^''’t>dy dualism have 
anisms amenable to experiment i fo^ising on functional mech- 
ing tbe existence of more subieei*”'* present tools, and ignor- 

amount of data about neural mn Now that the present 

we may ask whether some real nrobr'i’'*' ““"“"■lated, perhaps 

neglected P™“em domains have not been overlo^ 

People, including scientists, are hkelv tn 
of their own experience As biolnmo i ^ ° Perceive problems in terms 
become preoccupied with underLn/”™,n"‘"’ 

The author owes much to the «^Pnct of our experience 
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related to the observation of particular waveforms on cathode ray tubes 
or inlc-writers, the scattering or absorption of electrons by matter as 
represented on photographic emulsions, the rates of chemical reactions, 
or the performance of conditioned responses As we have gathered these 
various measures from nervous systems, we have tended more and more 
to perceive problems in terms of these measures, and to lose sight of prob 
lems posed by our own immediate personal experiences The salient 
aspect of our experience is that toe experience To paraphrase our famous 
speculative predecessor We think, therefore, a problem exists 

Recently, terms like consciousness, pleasure, attention, and meaning 
have started to reappear m the literature of brain research So, too, have 
altercations about the propriety of these terms The appearance of such 
concerns heralds the refocusing of our attention on the neurophysiology 
of mind As this shift occurs, there will be a building of new tools and 
a sharpening of old ones Perhaps the most striking feature of mind is 
the property of awareness, particularly self-awareness We have not yet 
devised a measure to tell us whether or not an organism is aware, unless 
It volunteers the assertion verbally Unfortunately, those organisms for 
which the bulk of our tools have been fashioned do not talk The fact 


that an electrical potential occurs, or that a behavioral response is 
emitted, does not provide this information Devices exist in profusion 
which can make selective and appropnate behavioral responses and 
which generate potentials Potentials can be measured in computers and 
in planana, and both can be taught adaptive responses I do not know 
if either may be aware 

The newborn human infant does not have awareness, in the sense 
which I wish to use the word As stunuli impinge on it, gross and global 
effects ensue Not until a period of experience has accumulated docs 
appreciable differentiation of response emerge Global reactivity to sen- 
salion evolves toward differentiated percepbon as the organism acquires 
expenence Awareness, the intnnsic properly of mind, is the totality of 
momentary exogenous and endogenous sensation, ordered and colored 
by affect and evaluation unique to, and characteristic of the experiencing 
organism Tlic meaning of stimuli and the needs of the organism, as well 
as the stimuli themsebes, modify imarcncss Awareness would seem to 
bo a resultant arising from an interaction between afferent stimulation 
and the residual effects of past stimulation, and highlv dvpendent upon 


the over-all state of the nervous system 

Tins paper will attempt to generate a model for such interaction from 
a number of h> potheses w Inch are suggested h> a Ixxl> of research find- 
mgs the model pro^'ldcs for the Mcnettons xvlvch 

requisites /or awareness, it offers no insight Into low lesc p 
result m the siibfcctw c espencncc of aw arencss 
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Tlie basic outline of the process of awareness which has been pro- 
posed above is presented in Figure 1 

Abundant recent contributions by neurophysiologists and psycholo- 
gists have elucidated some basic outlines of neural mechanisms related 


to processes of attention and motivation The outstanding and renowned 
researches of Magoun, Lindsley, Hernandez Peon, Galambos, Sharpless 
and Jasper, Fuster, Hess, Olds, and Grastyan, and others cannot be re 
vieue lere in detail Suffice it to say that a picture has emerged of the 
centra nerrous system as a structure with dynamic control over afferent 
input which includes two antagonistic subsystems, one related to the 
mediation of pleasurable experiences and one related to the mediation of 
experiences While this grossly oversimplified picture does an 
° ^ 1 volume of painstakingly acquired knowledge about 
mechanisms related to attention and motivation, our purpose here is 



^ figure 1 
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Chez des chiens et des lapins, , )*ai excite energiquement lecorce cer^- 
brale, a I’aide de deux appareils Dubois-Reymond, les excitateurs de lun d’eux 
etant appliques au maximum dmtensite sur la partie occipitale de lecorce 
cerebrale, oeux de I’autre, a un momdre degre de puissance, etant appliques 
sur la zone motnce Deux effets importants ont €t6 observes un grand nombre 
de fois le premier est que, pendant la passage des courants, qui a ete contmuS 
environ vmgt secondes, il y a eu dans le tronc et les quatre membres des 
mouvements plus energiques que ceux que je produisais lorsque les courants 
des deux piles etaient appliques sur la zone motnce seulement, le second est 
qu apres le passage des courants dans les deux parties la zone dite non motnce 
est devenue motrice En la galvanisant faiblement (a 12 ou 13 centimetres, 
avec un appareil Dubois Reymond anim^ par un pile peu forte), j’ai vu et 
revu, a chaque excitation, des mouvements tout a fait semblables a ceux qui 
suivent I’application d’un courant de m^me intensity sur la zone motnce Cette 
partie ( circonvolutions occipitales et sphenoidales, surtout les premieres) devi- 
ent done tout aussi motnce que la partie de I’^corce, que 1 on considere comme 
le siege des centres moteurs des membres J'ajoute que la face, le cou, la queue 
se meuvent aussi dans ces circonslances par une excitation galvanique peu 
forte des 1 ecorce c4r6brale occipitale Ces experiences reussissent plus souvent 
chez le chien que chez le lapin * 

In 1897, Wedensky’- reported a similar finding If in a dog under light 
narcosis, shortly after electrical stimulation of the motor point for the 
extensors of the forepavv (center ^4), stimulation is applied to the motor 
cortex region of the flexors of the forepaw (center B), it is possible to 
observe a paradoxical effect, the result of stimulation of center B is as if 
center A had been stimulated, and extension of the forepaw occurs 

In 1905, in a startlingly elegant series of experiments in which chroni- 
cally implanted electrodes were used to study the effects of cortical 
stimulation in unrestrained dogs, Baer^ confirmed and extended the 
earlier findings of Brown-S^qunrd The conclusions to which Baer came, 
as well as his methods, merit more careful consideration than they 
have received 

Nachdem ich hiennit die Zusammenslcllung meiner Unlcrsuclumgcn been- 
det Inbe, enibrigt cs noch zum Schlusse cine allgemeine Deulung dcr Ccwon- 
nenen Ergebnisse Anzuschliessen 

Das Aiiffalligslc samthcher Ergebmsse war, chss es gehng cmc dcr 
“unerregbaren” zone zwgehorigc Gehimstcllc dadurch crrcgbxr zu nneben, 
dxss man auf cmc zwcitc an iincl fur sich ciregbirc Sidle Clcjclizcilig odor 
kurz \orhcr emcn kurzen Dmcrslrom cinwirken Ucss . Denn aiif ^rund 
dcr ol>encn\ahlen Bcobichung, diss \on alien Tcilen dcr Cclumoberfl ichc 
alle willkurhchcn Muskein in Errcgimg \cnctzt %vcrdcn konncti tmissen vir 
wohl die Vcrmulung l.egcn, dnss alle Ttdc dcr Gchimolicrfi .che dnreb cine 
ansgcdcbnlc ntlzfonnigc Vcrbiudiing untcTLinmdcr in Dczic/nmg stihen 

These and other rfiwrts indicate tint, for some lime .iftir stimtdi- 
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nervous system, a physical state may exist 
uch that other input to this region, presumably as a result of diffuse 

7veTv ? location m the exten 

Zl *at IS the brain, although it normally 

functional "h’ <3ischarge of that region Such 

influences of th ’P® niight either be due to previously subthreshold 
because of enf,'' becoming suprathreshold 

fct region ort. !u""f ‘'’'= P"” 

tions” where such ' 'fl formation of new "temporary connec- 

possibilt tvh.c? P-vrously absent ( An Jtemative 

nlthougr^nlmtcan functionally equivalent, 

the fefreg"te^^ 

other region so as to ms amed but subthreshold effect on some 
previously ineffective Z fuput from the second region, 

can be produced bv altered functional state 

defensive reflex of the left establishing a conditioned 

Pl.'^ccd strychnme on the Ir T a metronome, he 

paw Subsequently, presentation "of ^h °f fbe right fore- 

conditioned stimulus was found t ^ beat that was the 

forepaw. rather than the left r»l 

increase in state of excitabiliK^ ^ results show that a local 

mficantly, they indicate that an m induced More sig- 

sense dominate the hierarchy of *”“® «<> produced may in a 

■nput which has normally been n"7“"? ao that afferent 

or nonleamed, now has a differ “ particular fashion, learned 

UUitomshi, in igag « “7 d «>"^uqucnce 
these phenomena the term d^’lnn'”,*?® “"b-al state assumed to underly 
condition of excitation m domman Ubhtomslo characterized the 
bcightencd excitability of a neura?77 7'" (f ) relatively 

local nervous excitation, (3) canacitv "f m ‘uuiporal stability of the 
from the stream of indifferent a^ 'ummate excitation 

■ncrt.a..c. the capacity of thrlfr ™P''’^“- '‘"'f (4) excitation 

lubod and to be able ,0 f'"'" u"ue 

disappeared “"b""® 'vhen the ongmal stimulation has 

Tile dominant focus can bo 

sbnnng a sustained stale of aUwc"d' aggregate of neurons 
pop., at.on of neurons m a reg,o7L,d'' ’■'’® ®“dab.l.ty of a 

dis ribut^ An afferent .nput m "he “11"“™’* randomly 

a < I uscly distributed response thrnimlm . ^ be expected to cause 


of 


U.Husely distributed response througlu, "l?" '*'* ‘*"P“'®‘’ 
responding cells m anj unit aolume wonhl 1 " .1“ ® r" Percentage 
population which was in a nonrcfractotv ° f™®'>on of the total 

a e of excitability and for 
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h the input was supraliminal. The establishment of a dommant focus 
1 area of this region would make more uniform the excitability o 
ons in that area. An adequate afferent input to the region would 
cause a diffusely distributed response throughout the region, as 
re but in the area of the dominant focus a massive synchronized 
onse would occur which involved a high percentage of the neurons 
rat area. Such an organized nonrandom discharge from the area o 
dominant focus might well be expected to dominate 
•ent outflow from the otherwise randomly organized region. These 
sequences would seem to follow whether the effe^ of 
,s were excitatory or inhibitory. However, it would 'uhibi 

■ influences might exert a relatively more pronounced effect, since 
rons could escape from excitatory influences by discharging an 

id region in .“"““V^^enzeF have reported evidence 

environment. John, Tschirgi. and Wenzel have^^ P 

;gestlng long-lasting effects o reported" evidence for 

m. In addition. Macintosh and O^onn Report 

I central release of acetylAo ‘"® ’ appropriate concentration, 

ctrical activity of cortical bssu • ’ either one, or possibly 

mi" X of msidual hyperexcit.abi.ity 

“SirThafsuygSedrt*^ 

! controlled locally in . v,]ood-brain barrier perme.ability 

on, by virtue of localized , g,i„g released as a consequence 

■ought about by the a^on ° f „ neural aggregate might 

.rar:r;t=d or .elusion of certain ionic 

Hughes uses^.^-"^Sd 

ot in its original sense as an incm. ^ t„Mn a 

omosynapHcally because of in^easc ._^P „sponsivcncss follou 

iroader sense to refer to “ '“"g- 8 evidence for such 

ng repetitive stimulation. He „n,nscular preparations, but in s> 
cfpon^iveness. not only from o®“™f "g? nrd the visual, auditorsa 
latheUc ganglia, spinal ®of;;;o“’,„, pgst-tctanic VowmixUon .sj 
md olfactory systems, and concludcs^lj ,j.„c.n, 

Scncralized phenomenon foun . 
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consisting of postexcitatory increases m responsiveness which may last 
for minutes or even hours, and which may be mediated by changes in 
the extraneuronal concentration of potassium and/or acetylcholine 
It seems reasonable to suggest that the phenomena of functional 
transfomntion, described earlier, attributed by Ukhtomski to the estab- 
lishment of a dommant focus, may be manifestations of locally induced 
postexcitatory facihtation analogous to post-tetanic potentiation, or an 
equivalent phenomenon 


A Physiological Model for Simple Conditioned Responses 

The model to be proposed is based upon some fundamental bypoth 
eses about dommant foci and systems of dominant foci as related to the 
mode of organization of functional neural systems 

excihbilih^'”i'i”* ^ neural aggregate which shares a sustained 

mmit to d. ’ probability that an adequate afferent 

2 TOenaf f" 7 synchronized discharge is high 

pc-itedlv durmtr^tv! ^ nervous system neurons are active re 

rsystemfha 1 ? 1 ' organized into 

to discharge as a group' “ tendency for its constituent neurons 

ahihty tint'd My member "’^“nt the prob 

of the group will discharire Tb ^““P/^n^nrges, the other members 
encv IS a function amonfoi^" 8™“? ^tsoharge tend 

such associated discharce h '’“riables, of the frequency with which 
such discharge ® *" ‘^e past, and tL time since 

of the group of neuronTSg‘’tw"’re'r^ oharacterized the discharge 

ncteriz^Iie mode of discharge of the sys^r 

cnled<hmngIhe“LtTbrhm'eTof^^^^^^^^ has been asso 

inlerlocVecl domimnt foci Thesp ^ ^onstitute a set of reciprocally 

tlicm constitute a representation of Ihrnn ft relationships between 

"Inch ln\c been so associated Si h "^S^iration of central excitations 
foci will subseqiienth be refen-pH t ^ ®>stem of interrelated dominant 
. ® r<:presentatwnal system * 

wTjIIc rcciprocit> of the 

reciprocity need not be 

area due d^nltc occur simultaneously 

»f » CTWP f-™* U cstablulied ,n an 

cliarcc from il” V* i” probability of achi°”* "'llcrent activity propagated 

adbSil i' '’^'."7 y^uxu^rcccn^l, ''■"8 nomandSm cl.i 

Mbid. miabt of suCqilcnT'nl"’ V'”"'' 
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6 By significant level of activation is meant the discharge of some 
critical proportion of the set of neural aggregates m a representational 
system When the configuration of afferent input mto the system 
causes a significant level of acUvahon, the interrelationships of 4e 
responding aggregates with the set of interlocked foci which compose 
the representational system cause the associated discharge o e en ire 
representabonal system with its characteristic temporal 

A number of recent experiments are relevant “ 

these hypotheses This paper will be confined to the presentation 
salient examples of such experiments, and does not purport to e a com- 

""srrnrmenstics of an electricaUy estabhshed dominant focus 

*” .r r."S! 

£ocu! by a mote recent strong discharge of this strong focus B, estab- 

propagating through the S the region A While some cells in 

lished later in tune than A. wiU B, discharge m region A 

region A may well be responsive to „re%ime has elapsed since the 

IS likely to be more random than at n o region is more likely to have 

focus was established excitability o ne strength of the group discharge 

deviated from the common state, ana 

‘'■“’S.^hCgh the rnteraction IS hy^*-rd ./the effects 

later eveWs on earlier is expected to be markeu y 

of earlier events on later oolarization should be to raise threshold 

• Ostensibly, the cousequenee of jr" „( .his sort would 8™'™^ 

of the subjacent r’'S’’t “**i ^ expect a 

SueroT“ud mom“lssw’LT^ome m 

{axodendritic synapses), ,, nuuifications of axons PTO 

siriSzi" --■jssci" 

Nolo that essentialb •’’= “„,or cortex u as also “f Ai „raparcd the 
nnodal pohnzalion on a rv® ,„(,ior cortex Bishop and sir^ch 

by placing and anodal polar^rtion ,„dLtcd that anodal 


anodal polanzalion on a ‘’oj^o.or cortex Bishop “"8.° .hat stoeh 

by placing stpehnine on a reg anodal polarization and , ^ ,|,ai anodal 

e&ects of -rtif r'oehnin^rwo-^^^^^ ’"'l^iSulge -8 Aeercase, .he 

nine acted much hhc . > m increases duration of . j jjia. jurfacc positisxi 

polanration raisM . j, j’, of interest •’’’* 8“'^ coircot sallies tlian suifaco- 

absolutcly refractory P"’"' , a ‘ harge at much loner coirco. 
currents induced paropamal discharg 
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of such presentations, the occurrence of tlie sensory stimulus elicited 
forelimb flexion If the anodal current were then discontinued, presenta- 
tion of the same sensory stimulus continued to elicit forelimb flexion 
for about half an hour and was tlien no longer effective However, recent 
data suggest that during the period when the “condihoned stimulus” 
was effective, the presentation of novel stimuli might occasionally also 
elicit flexion, indicating that the phenomenon might be a sort of sen- 
sitization Further experiments are necessary to determine whether 
estabhshed in a differenhal fashion” Yet, 
w e er i erentiated or generalized, this phenomenon represents a 
basic example of the formation of "temporary functional connections” 
^ flexion were conditioned to some 

“shmenrf'/"^ the condiuoned response then extinguished, 
SinhiWH dominant focus at the forelimb region m motor cortex 
thrSLf facilitated the action of 

establishment subsequent work, Rusinov® found that 

^■shment of a dominant foc us an animal conditioned to make a 

SVLTooW u^nyrfartor‘L?“‘ 1°"''^ developing biological potential 
It acts influencing the excitabUity of neurons upon which 

Arduini* observed tbaf 

arousal occurred m cortex after “^ompan.ed by EEC 

nuoler slmiulabon and after sensorv slimiaT?* " |l™“lation after midlme thalamie 
oppbed to cortex strongly augmentS ooncentralions of strychnine 

^ace positive (anodal) poknaat m S ^ i°f P°‘oo»al shifts ns did 
by Brookhart et efr "" “'*0’= Similar findings have been reported 

lron ofihemesencephalio^reticIii*'fomi'aton'imrl^''' dunng stimula- 

uclei Such stimulation was accompanied hv'^ ‘he "Unspecific mtralaminar thalamic 
emblmg a polarization of the ToS “native cortical wave re 

ys em the number of neurons of the visual^ stimulation of the nonspecific 
increased His evidence indicated that conv * responding to retinal afferents 
specific and nonspecific impulses ociir on Jhe ° “'"P’”* mleractions of 

” 0 ™ “f e‘>«'ool neurons ""T"" ?f ‘f-e visual cortex The dis- 

tahihu rJau'’"'; '■“ra These mte.Sm?'’ 'do offects of the non 

inhibit mrtical neurons eractions can be such as to facilitate or to 

Evidence is cited by Pumura”" tl, , . . 

surface 

sible thif e Tt of dendntic synan^pi: A certain cortical regions, 

=Ks"f''=d3=E2w?~r=^^ 

occurs most readily^fro ^ nonspecific^, locally the convergence 
arc stimulated “ Positive polanzed rJtl “"‘ootugal discharge 

« c,- ,t region when specific systems 

uization but must be consldenvl o- ^°ous phenomenon cannot 
a model of neural leammg 
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response involving other central nervous system regions than the site of 
the dominant focus resulted in the suppression of the previously estab- 
lished conditioned reflex when the conditioned stimulus was presented. 
Apparently, establishment of a dominant focus is not compatMe with 
performance of a previously established conditioned response. This sug- 
gests that the activity propagated in the central nervous system y 
the presentation of the conditioned stimulus, instead of being directed 
into the pathways established during the conditioning process, is di- 
rected into pathways determined by the directly imposed dominant 
focus. Implicit in this interpretation is the inference that « ^ 

Hand system, built during conditioning, normally routes *e ^twily 
propagated in the central nervous system by the 

Some evidence that the characteristic configuration 
necessary to establish a dominant focus can arise ” 

to the responses of neural tissue to stnnuh, as well as from external y 

imposed and sustained anodal ^UeTion 

of Rovthako' This worker observed that tetamzation of a cortical reg on 

frequency. Stimulation of other cortical regions B 

pronounced effect on region A P-vio- ”£^3 wem 
the tetanizing stimulation of region s hypersynchrony 

stimulated at some This phenomenon was observed 

of region A displayed L state of a cortical region 

for many different cortical regions. Thus, the state ^ot^ 

after a tetanizing stimulation appears jj^pharge although normally 
gions of cortex can -ntro ,„s. 

such control is not appare . r. of tetanizing stimulation 

^ — 

which may be common to both P*“"?T®" gntly investigated the effects 
Chow (personal communicatmn) has m^cemiy ^ 
of tetanization P°’'™ electrical sfLulation delivered to a 

A, on a slab of isolated co , response of region 

distant point, B, on the ® „^^f„l,o„ing'^ tetanization or polariz.ation, 

A to stimulation at point ^ • clianged to frequency 2 follow - 

but also, if stimulation at point B were cna t /o respond 

ing a period of stimulation at frequ^ry l. rep „ 
at frequency 1. A similar J (personal communication). 

Mauthner’s cell of of ^rface anodal polarization 

Finally, MorelP=* has studied the effect polarization 

on th^esponse of visual ""f„irat 

facilitated bursts of response from continued for several minutes and 
More important, if the driving were 
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a single flash of light would elicit a senes of burst responses at the 
original flicker frequency These various findings provide clear illustra- 
tions of the capacity of a dominant focus to retain a representation of an 
imposed temporal pattern of stimulation for a relatively long penod 
of time 

The work of Giurgea and Doty^® provides what seems to be a dem- 
onstration that central electrical stunulabon of a less drastic sort tinn 
tetanization or DC polarization can also create the conditions required 
for the establishment of dominant foci and associated representational 
systems These workers paired bnef electrical stimulation of a region 
^ cortex. A, which produced some definite motor response, R, 

with elecbical stimulation of some other region, B, of cortex After a 
number of such paired stimuli, presentation of the electrical stimulus to 
® response R According to these workers, a minimum of 
m Failure of previous attempts 
attabute/tn^ direct -central conditioning' « is probably to be 
Feedback f”*” “t^rvals between paired presentations 

m fhe esSli^re ^ <>f « >‘^elf probably is not involved 

shoi™nottofc, 1 conditioning- since it has been 

It IS noteworthv tbit*" *** of jnore conventional procedures ® 

of tL clraKlr reinforcenient is involved in the establishment 
the parameters of elecbt A^^l^ough the two procedures differ in 

the procedure of Koytbak anT'Jh*''’"’ behveen 

appears to be that m the Lmer nrn Giurgea and Doty 

index of “connection formaf » electrical response is the 

latter procedure The similanhes'b rT * response is used in the 

to suggest that they share a comn^^''*^™ Procedures are sufficient 
brief intermittent stimulation of the" mechanism, and that 

a dominant focus motor cortex serves to establish 

not transcorticS‘'l*^obtemI7lf“ee’^^^ procedure are 

hemisphere and region B on thp oil, ^ (motor) is located on one 

after establishment of the “confl of the corpus callosum 

response, nor did transection h,.f„ . response” did not abolish the 

tl>e response This suggests establishment of 

cortically and that the link which activity is reflected sub 

cortical activity may be between ih during congruent periods of 
possibly m the thalamus ^ respective subcortical projections. 

It seems reasonable to suggest thai- n.. 

Larsen" can be interpreted as evidence that^ f'''t'e‘fse. and 

can be established in a somewhat Tn„,- c '"epresentational systems 
analogous to the work of 'GmSL“a”d 


essential difference 
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between the procedure used by Giurgea and Doty and that of Doty, 
Rutledge, and Larsen is that the motor response in the latter experi- 
ments was elicited by shoek to the foot instead of to the motor cortex. 
The “conditioned stimulus” was still direct electrical stimulation of 
cortex, paired with shock to the foot. After a number of such pairinp, 
the electrical stimulation of cortex evoked leg flexion, although prior 
to the conditioning procedure this had not occurred. Neural activity in 
the motor system associated with the leg flexion caused hy shock has 

apparently established a dominant focus. 

Loucks<* had previously reported use of cortical stimulation 
an implanted coil as a conditioned stimulus. His result 
because of the possibility of concomitant vibratory stimulation.^ h later 
work,” however, he successfully used direct central stimulation 

^‘’"^rbti"physiological quality of the system built during the 
toLdres^onTtTsS^ the^eriphe^al sense organs of same 
AfSesLuHond system elaborated during 

elusion would seem to Information about 

“"SEMES’—— -rr. VE, 

ditioned thL Conditioned response to stimulation of 


cortical region A, 


■r of this condilioneo resiio....- - - ■ 
other cortical regions can be during the 

- he rcpresentaliona sys cm esm 


This suggests that the 


K'ltional system 

, me extent the conditioned response ehc- 
initial training mediates to some c'dc ^ ^ not an 

ited by stimulation of other areas. App* ^ ^ A docs not 


ited by stimulation of other areas, npp* ' j.ggjon A docs not 

essential part of this sys^m, cortex around the site of 

severely impede transfer. j l,li5^,ed conditioned response. Tmn- 

stimulation does not nnalfeeted performance of a 

section of the corpus c.al °snin j;,;nncd stimulus delivered to 

conditioned response cs'chhshc . ^ stimulus delivered to the other 
one hemisphere and .an “"cond d imnsmission is not 

hemisphere. These findings suggest that tm 
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essential in the mediation of the response, as would also be indicated h 
such data as those of Sperry However, undercutting the site ( 
cortical stimulation abolishes the conditioned response, indicating cort 
cofugal pathways play an essential role These conclusions correspon 
to those reported by Louclcs It is interesting that continued trainin 
enables the conditioned response to be re established to electrical stimr 
lation of an undercut cortical region, indicating that transcortical tram 
mission can contribute to mediation of the conditioned response unde 
certain conditions 


It would seem, therefore, that during conditioning to a direct centra 
stimulus, a representational system is established in which the cortica 
sites ot the conditioned and unconditioned stimuli become functionally 
connected via a subcortical path The failure of ablation of the cortica 

rchvuv 11“ r‘°" indicates tha 

acces toT ® stimulation of other cortical regions gam 

access to this representational system via subcortical regions 

conducmd*bv Phenomenon of cortical conditioning 

vSofmaL^ 1 o*ers, may pro 

tional systems In^thi?^ ° temporal patterns of discharge in representa 
seconds and then n ‘gm, a steady tone is presented for several 

separated by random intervals ®“nh paired presentations 

and before the onset of flicPe ^ steady tone 

the flicker appears m thf ’1“ response at the frequency oi 

and Yoshii and Hockaday « 

presented at Tegular intervals e n stimuli are 

sionally both are withheld a frc ^ seconds, and then occa- 

often be observed m the visual repetitive response will 

evidence that the repeated revnla"^ would seem to provide clear 

a representational system whfch ran CdT*;!,™* 


« Acpiesentational svstpm 7 ^ muKer iias orgamzeu 

reproduce the temporal pattern of d ’ i"'^T “PPropnate conditions, 
which typically accomnan eHTf >" “rtain structures 


which typically accomDanipH ti? ^ activity m certain structures 

In this vie^, ren,"dnn"g ‘he system 

system may be established which hn^ fl. a representational 

tion m the potentials recorded frnm ^ capacity of producing a fluctua- 
activitv inrliioo^ l,.. a. .T . VISUal cortex, tUa 


^ recorded from v.coi ct 

activity induced by flicker wh.ot. “rtex, corresponding to the 

The tone, occurring whl ^ 

which become part of the system Si I? activates structures 

lures by the presentation oF f-nno activation of these struc- 


tures by the presentation of tone causeH^f activation of these struc- 
system and a consequent freauenrv wation ot the representational 
m the visual cor,ieal\og.on -^Ponse appears 


me visual cortical region which since it T response appears 
system was built, is functionally mteRrated 
.s of great interest .hat, according^ Yosht d d :itTseqnency. 
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specific repetitive response appears m subcortical structures, mcludinff 
the mesencephalic reticular formation and the intrahmmar nuclei, be 
tore it appears in visual cortex Further, Yoshii and Hocfcaday“^ have 
reported preliminary evidence suggesting that cortical conditioning is 
blocked in animals with lesions of the center median Thus, the intra- 
aminar nuclei of the thalamus, the so called nuclei of origin of the re- 
cruiting response (Marison and Dempsey^^}, may occupy an essential 
position in the function of the representational system built during this 
procedure 

The vanous experimental results which have been described would 
seem to comprise a set of examples of basically the same phenomenon 
In each of these instances, some stimulus Si which has repeatedly been 
associated with some other stimulus Sa ultimately seems to acquire the 
property of simulating the action of S 2 The examples which have been 
provided illustrate a process of "functional connection formation,” re 
suiting m what might be considered the establishment of functional 
equivalence with respect to some aspect of the action of two stimuli 
If we call Si the conditioned stimulus and Sg the unconditioned stimulus, 
we make explicit the already obvious similarity behveen these vanous 
procedures and classical conditioning Classical conditioning can be con- 
sidered as a process whereby Si becomes equivalent to Ss with respect 
to the eliciting of the unconditioned response, which we thereafter call 
the conditioned response ® 

The common features of the procedures that liave been descnbed are 
illustrated in the summanzmg Figure 2 

The steps in formation of such funclioml stimulus equivalence would 
appear to be approximately as follows The effect of the unconditioned 
stimulus, S 2 , IS to establish a dominant focus m the corresponding corti 
cal region Initially, the consequence of this dominant focus maj be 
considered as essentially a sensitization of the region such that it can be 
induced to massive discharge by any adequate afferent input Repeated 
association of this discharge with a particular input results in formation 
of a representational system vhich somehow stabilizes the dominant 
focus so that its susceptibility to tint particular input persists Simul- 
taneously, however, tlie specificity of control of the discharge from tins 
region increases Tins may be due partially to a decrease in sensitization 
as the representational system becomes established and partnilv to the 
diminution of responstr" « to nonrclc\ant stimuli occurring concur- 
rently uith the conditioning experience 

intimately, presentation of the conditioned stimulus causes acli\*a- 


• Xo altcmpt «ill be roiao hmm li> ib^m tbr ^5;’' 

tion of an instnimcntnl responw Tlio author hmxfA-rr Wir' j 
of n st{iTmtiis-contron«l ttisfnimenti) r<-«pon»c mlpl i Ik* ana > 


similar fashion 
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P = peripheral, C = central, 
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FCB ss function'll con- 


activation of the'thllfm*' “ndihoned stimulus, with consequer 

.s then propagated -g-" This excitatio 

lar formation) to the thakr^io^ T * alamic level, perhaps via the retice 
region of the unconditioned stimu'!us“Th 

activation of the recion of f ^ consequent thalamocortics 

ditioned response, now howe^"™" stimulus evokes the uncon 

Cw'",r; s” “ 

A p, DU„, u.,nl., 

The hypothetical mechanism that has n , 
adequate as a preliminary formulation c ru™ described would seen 
connection formation and hence of «h possible mechanisms o 

nisms are the essential ingredient fo substitution Such mecha 

or stimulus controlled instrumental simple classica 

uill occur if the stimulus is perceived A wherein the response 

cchanism of this sort, how- 
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ever, is inadequate to explain performance of differential ’'espomes re 
quiring discrimination between stimuli Tins is particularly ^ 
iserimmations behveen stimuli wliidi cannot be based on instantane^s 
stimulus cbaractenst.es A tone or a chord cannot serve to a 

phony A flash of light of speafied intensity and duration occurring ten 
times^a second cannot be distinguished from an identical flash occuning 
sTtimes a second on the basis of the number and distnbution of retina 
elements excited per flash Discnmination between 
stimuli comprised of nonunique components ‘ 

reticular formation, and rhinenrep a _ ^ dichotomy seems 

affective and vegetative state o ® aversive configurations 

to exist between appetitive con 8“ , centrally along two essen- 

The afferent sbmuli ‘ben>selves are tornm.tmd S 

tially distinct pathways, one °f “ *Vr/uX 

pathway, the other of which is tlie , ,,.^7 stistem is built as a eon- 
We postulate that a general be called the 

sequence of repeated ° experience This system lies in struc- 

“memory trace or engram co/^riflc sensory system Into this 

tures which do not belong to P associated those regions of the 

general representational system e association nuclei of the 

reticular formation, the 

thalamus, the hypothalamus and activated by 

tamed state of activity during representational system becomes 

the stimulus At the same ® sensory system which are 

established between Zo representational systems are 

activated by the stimulus As these P thereby activity 

elaborated, a set of “ r n —ct.on mu. he mhiUtory or 
in the two systems interacts o 

facihtatory nmecific structures, a large num er o 

A mature animal has, in non p nonspecific systems 

established general reticulum, but seem made up 

of the animal are not a 8“^ a^g reciprocally antagonisUc, 

of a set of “specifically patterns of inhibition and ex- 

with equated global f but of these various systems at any 

citation The relative levels of activa 

.Thuptoblennsc.ofrwlate.l.othepn.hle-nof 

cussed so lucidly by Lashley 
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time are affected by the state of the animal. Tliose general systems 
which largely include the regions of reticular formation, hypothalamus, 
and rhinencephalon which reflect the present state will tend to dominate 
those general systems which do not include such representation of the 
drive level of the moment. Thus, the relative activation of the various 
general representational systems will vary during time as the condi- 
tion or the organism changes. 

Wlien a stimulus impinges on tlie organism, it is propagated centrally 
a ong t e a^ropriate specific sensory system. This propagation is ac- 
companie y activation of the specific representational system in 

accordance with the constraints imposed on that system by the possible 

° inflows along links with the momentarily domi- 

sensnrv's^'^i representational system. Tlie activity pattern in the specific 
to he sf constituent specific representational system tends 

determ3 p r characteristics of this pattern are largely 

tSed a " ' of the stimulus, although they can be 

donaWem with the general representa- 

nonat system most dominant at the moment. 

'“‘“‘‘I 

brain stem. That eeneraW^ activated certain regions in the 

tures, which maximallv . system, in nonspecific struc- 

activated by the total sbrn'o^ “ regions in reticular formation 

as exteroceptive stimuli interoceptive as well 

cephalon which reflect tho ose regions in hypothalamus and rhinen- 
wiU become My motivation” of the animal, 

pattern in this geLrawtse^rf 
sequence of the afferent sttaulus''nwd* 

lus. Rather, it represents the ’ R determined by that stimu- 

experience with the combinati™ '^°’^P«tible from past 

ence of a given prior internal state P''®®' 

tern evoked by the stimulus in tli *. ®baracteristics of the pat- 

extent of the general representationri””''^™*’'^ structures comprising the 
of state”-determined. ^y^‘em are “stimulus in the context 

Finally, we postulate that if a siilRn- . 

the activity in the general and in th '^°^*'®spondence exists between 
there must be a significant departure ^*epresentational systems, 

of some central nervous system rptrinn ^^^domness in the activity 
dence detector. As a result of the corn essentially as a coinci- 

such a discharging coincidence detecfn^^fl!^^^ outflow of activity from 
foci shifts so that a pattern of motor w J ® ^°”®guration of dominant 
corresponds to that pattern previously m^f 

otten associated with such 
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coincidence. On the other hand, if such coincidence does not exist, no 
shift of foci occurs and no particular motor discharge ensues.* 

The characteristics of the mechanism here proposed for gaming access 
to information stored in memory” seem to differ in an essential way 
from the processes usually considered necessary. Most theorists, for 
example, Pitts and McCulloch®® and Walter,” have suggested that the 
stores of information in memory, registered in some unstipulated code, 
nre scanned until a counterpart of the incoming information is found 
In view of the vast amount of information presumably stored in an adult 
central nervous system and the remarkable speed of access to memory, 
a parallel” rather tlian *^serial” scan has been suggested by some 
Note that in the present scheme no "scan” of memoiy occurs Memory, 
rather than consisting of a set of registers m which information lies 
passively with location of the relevant items based on random search, 
is considered to be a dynamic process.f As the state of the animal and 


A possible mechanism for such an influence of the corticofugal discharge may 
be envisaged as analogous to one described by Hugelin and Bonvallet These workers, 
investigating a facilitation of motor disdiarge ongwatins itom cortex as a conse- 
quence of reticular formation stimulation,®^ concluded diat the cortical excitation 
which resulted from action of the ascending reticular activating system produced a 
secondary corticofugal inhibitory discharge which controlled the motor facilitation 
They proposed*® a reticulo-cortico-reticular circmt such that the ascending reticular 
activating system causes the discharge of a diffuse mtemeuronal cortical ensemble 
This mhibitory corticofugal discharge arrests the reticular activation, controlling the 
motor facilitation This permits differentiation of motor excitability as a function of 
the configuration of activity in cortex and recticular formation 


t The writer does not mean to imply, by stressing the dynamic aspects of memory 
activation, that memory has no static structure Numerous experiments have clearly 
demonstrated that information is not centrally retained by a regenerative electneal 
pattern There appears to be a relatively short-term process coupled to a long persistent 
process The former is probably regenerative m nature, the latter not It is assumed 
that a physicochemical configuration is established withm aggregates of nerve cells 
such that their electrical activity is subsequently altered in a charactenstic fashion 
Isotope experiments on the turnover of substances in brain, not within the province 
of this paper to review, show clearly that the molecular framework of bram is in 
rapid flux No static molecular species has been found, all which have been observed 
are in rapid and continuous breakdown and synthesis If we assume that the phe- 
nomenon of memory must be based on a physicochemical structure, we cannot ac- 
count for the stability of memory by invoking a static property for the molecular 
basis of memory Therefore, it would seem necessary to postuHte, as did von Fow- 
ster,’° that the molecules of which memory is built are such as to be rebuilt in the 
same form as they possessed before breaking down This apparently neewsary posm- 
late, of a dynamically retained structiue, directs one’s attention to such molecular 
species as the ribonucleic acids (RNA) A number of considerations suggest that more 
attention might profitably be directed at this possibility , i . t « 

Brattgird* has shown that RNA synthesis m ganglion cells is proportional to lumi- 
nous flux, indicating some fashion by which excitation of nerve cells is coupled to 
RNA synthesis Hyddn®’ has suggested the possibility that altered ionic ^viron- 
ments (which might ensue from the breakdown of membrane unpenneabiiify and 
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the configuration of his environment alter, there ensues a continual fluc- 
tuation in the levels of excitation of the numerous general representa- 
tional systems which have been established by expenence Those general 
systems that most subsume nonspecific regions which reflect the present 
state of the animal and his environment are most excitable, tliose which 
only slightly involve presently active regions are less excitable As a 
consequence, memory patterns are ordered in accordance with tbeir 
re evance to the present configuration of the relevant central nervous 
system parameters The organism need not scan a vast number of equally 
probable patterns in order to identify an input Rather, the most prob 
“ver all resemblance to the present animal- 
thresbnW^f comp ex will be the one with easiest access, i e , lowest 
memow P levels of discharge, and the remainder of 

ZZZ ’'■^■■“ch'eally ordered m terms of relevance at the 

system wifl complex activating the specific representational 

representational t" which the most relevant general 

and the externocnt ''®®®®hng the internal state of the organism 

ctLly - “'ready being selected 

anism for comparison of occm, there must exist a mech- 

specifio representational * P^lems of activity in the general and 

The model which we haveTutlmed itself 

which ‘reality is nrimofi timed can be conceptuahzed as one m 

and Its afferent patWays' 

specific structures The diff ii. i ** 8®Perated subcortically in non 
to be a readymade mentian.** alamic projection system would seem 
the memory over laree rev ™ the dominant pattern of 

dommant pattern ac™r:etm^^^^^ propose" that the 

mg the tome influences of tP ^ formation by a stimulus, reflect 
state of the organism, is propa'eaTpTf"^ '‘ructures reporting the 

~7 8 upw ard to the intralaminar nuclei 

subsequent massive movements nf T 

cu'ljLa f"'' ""at'l TO t'l' Hodgkin and 

orised ^ “"T “‘"‘t res'flues m the mv “TOliange between HNA mole 

mtera^ ““‘“a “=“1* <0 be ^ cause a parUcularly 

oolan?,, ’’t " molecules JO oSrr^a™ f ° mckcule Lbsequent 

Kr'r “"e eell membranes m.gKr'd “ v spemes involved m the 
re^rtnf ‘’™'’ ‘t“cl'arge Wl.ateve?T“’'’ “ ^or time binding- of the 

I ? ‘"T’* m HNA turnover in Tud.?' mechanism involved Kreps" has 
laborS^™ response to an auditory after establishment 

St “ consequence^ Prelimmary experunentsa” m our 

Ls fo ,r^ “e' mieetion of nbontSw o, considerations have shown 

aonmnnv ” "j" Perfonnance of SC di^er' ‘™Pcrary defleits of as long 
nf ’? ““"c’ experiments to indica^whrtiT"''.'?""'® responses To date the 

have b SNA or te Xer ^ effect is due to the action 

have not been perfoimed consequences of nbonuclease injection 



John • Fstjchophtjsiologij of Mmd 99 

of the thalamus, tlience to the association nuclei, and thence to associa- 
tion areas of the cortex From the association areas, this pattern might 
project to the specific sensory areas of cortex via axodendritic sjmapses 
Information arriving along the classical sensory pathways would acti- 
vate axosomatic synapses Proper phasing of axosomatic and axodendritic 
impulses impinging on a cortical neuron might drasUcally alter the 
prohabihty of consequent efferent discharge from the cortex That 
interactions actually can occur is shown hy the work of Jung 

Chang” has discussed the possible functional contributions of axo- 
somatic synapses (pericorpuscular) and axodendritic 
dendritie) of the cortex to elaboration of conditioned responses, c^dud 
me “The importance of the thalamoreticular system in the formation 
of conSioned reactions is that these subcortical structures 
of subliminal excitation for the cortical dendrites The final integr 
mg function is affected, not by the reticular fn™“hon alone bu by the 
cerebral cortex ” He considers paradendritic synapses 
modulating the state of excitability o cortical jf™ 

activity of specific and nonspecific origi ‘(-ruction its most crucial 

cortical levels Whatever the location o , arises in the coinci 

feature is that a marked nonrandomness of activity ^^i^sesj^^^^ 

dence detector when congruence occurs c the two representa- 

When the postulated congruence occurs between me^^ 

tional systems, the dominant pa ern^ organism and 

Specific systems sensitive #><rcpntial aspects as the pattern 

reflecting past experiences is the same configuration 

of activity in the specific systems gnd “reality” be- 

o£ the environment With this congru -phis would appear, 

come identical, and the current input gf 

on logical grounds, the ^ uve differentiated response 

analyzing sensory input to ^ Jg^e “identified’ by such a suf- 

Once a configuration of P of past experience, response 

ngruence with the representation o pa g,„3„eal 


unce a cuiiuiiX4x«v — — of oast 

ficient congruence with the repreaentaUon P jo, classical 

might occur by a mechanism Corticothalamic or cortico- 

condihoned reflexes earlier in P P congruence became 

reticular projections from the cort md area^^^^ 

established might result in “dwat f establishment 

which Mere previouslv associated m tticir 
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of that general representational system which was dominant at the 
moment of congruence 

One version of the proposed model is diagramed in Figure 3 

Psychological data and theory, particularly the learning theories of 
Estes^-’ and Hull, might be hoped to describe the rate of organization 
of a general representational system and the precision with which coinci- 
dence between general and specific representational systems must be 
achieved m order for properly discriminated response to occur. The 
author has, at this juncture, no explanation to offer for the apparent 
stabihzation of a general representational system by reinforcement, 
w ^ther positive or negative, other than the view suggested by Konor- 
s 1 , nor for the varying effectiveness of different schedules of rein- 
torcement Konorski suggests that reinforcement produces a rapid rate 
0 c ange of activity in certain centers and that this rapid rate of change 
exerts a stamping in effect 


A detailed examination of the compatibility of the proposed model 

rndonh^Jl ” " Incompatibilities 

do ^ number of encouraging compatibilities 

useful tno1 “tid the writer finds the model a conceptually 

ThfeL to S^dtents. for example, become an index of 

ic other stimuli cause significantly nonrandom activity 
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^ ^Bpresenlotional system 
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■discharge of 
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in the coincidence detection system Hallucinations, fixations, and delu- 
sions become undue activity of a particular general representational 

The bewildering failure of workers like Lashley to demonstrate local- 
ization of an engram for visual patterns might become more under- 
standable, if spatial arrays of stimuli upon the retina were coded as a 
transform to a temporal sequence m many visual system fibers and 
transmitted to the entire sensory cortex Spabal rela ions may not 
isomorphically preserved as a topological array on 
They may be transformed to temporal sequences projected, with differ 
Lt latenLs but invariant time series of events, to * 

sensory cortex - Retmocortical correspondence f 

a temporal spatial transform, not as a spatial array The 
need Lt be a screen onto which pictures are 

a popcorn-munching homunculus So long “;“iph^ 

to respond to this temporal sequence of inpu 

ceptors, it would be affected by * ® coincidence detection 

the dominant general jj nonrandom- 

could occur, and corticofugal ^i^ 8 nonspecific regions 

ness of such discharge were sutBci a.ccharge originated, the 

from which the general representational ’„„d 

activity therein could be reorganize , * peripheral stimulus 

redirected to cause motor response appropriate to the peripn 

Some Experimental Support for the Model 

p„po«d (I) ih. s."."' '■“■i 

can retain the configuration o anatomical distribution, and 

representational system - j -attems of activity in specific and 

(3) congruence betsveen *be ‘ ^ f_.mance of discriminations be- 

Lmpec^c systems is crucial for ‘b® relevant to these 

tsveen stimuli A body do not constitiite 

aspects of the model While these /compatible vith it 

confirmation of the model, they appea IB y^^ presented as 

to be presented as « In rdication that the preceding 

exhaustive documentatio ’ ^ o foundation m fact 

material is not mere speculation w itt. no i 

l.KetenHon of Stimulus Confi^raUons 

by Representational Syste ^ r.,„ctlonal Significant 

„ -Assimilation of the B hythm ""'i c ol,” John 

Lnanov and PoI>akos.‘ losbii. et ni. 
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and Killam,^-’ and others have observed that during conditioning 
of various behavioral responses to a conditioned stimulus consisting of 
a light flickering at a given frequency, patterns of central electrical 
activity similar to those initiated by the conditioned stimulus may be oh’ 
served during intertrial intervals, in the absence of the conditioned stimu- 
lus. Using a trace avoidance conditioning technique in dogs, Stem, 
Ulett, and Sines®^ have shown that during the delay period there is a 
significant increase in electrical activity at the frequency of the con- 
ditioned stimulus, as measured with a frequency analyzer. Although 
specificity of frequency of the assimilated rhythm has been demon- 
strated in one set of researches using a wave analyzer, there seems to 
be little justification for the expectation of precise frequency representa- 
tion. Not until frequency discrimination training has been carried out 
oes one see behavioral evidence of appreciable perceptual specificity. 
Normally, rather broad generalization gradients exist, and might be 
expecte to correlate with variations in the frequency of central repre- 
sentation of the experience. 

the resting electroencephalogram, in the absence 
of the condihoned stimulus, in a fashion which reflects the frequency of 
the COTdmoned stimulus, has been reported in cat, dog, rabbit, and 
rhvthm”'l» “assimilation of the 

established dT • ° ‘he representational system which is 

certain temnn ®''perience has patterns of discharge which preserve 

certain temporal characteristics of the stimulus. 

by severd^nieer* assimilated rhythms is suggested 

craditioned^ref Livanov and Korolkova” established a 

Tak hght. subsequent 

Ltor “ronsl 7as“m 

stimulus coincided with th?fficwT electrical 

These workers also showed that A “"ditioning. 

visual cortex, to which 10 second!^^™*'' stimulation of the 

mnfnr xi - later was added stimulation of the 


motor cortex at the 
conditioned motor 


,raa rfUUCU ! 

same frequency, resulted in the 


resnnnc appearance of a 

light at the same frequency witho,r^"^”\ flickering 

Essentially parallel result 1 .-. i, electrical stimulation. 
Oesterreich.fi^ These workerc r> * reported by Neff, Nieder, and 

spouses to a series T 100 to perform avoidance re- 

speaker. Subsequent 000^7“^^^ 

nt the same frequent pmau’:^ 777"'“**™ 

ditioned avoidance resnonse n,» performance of the con- 

clectric.ll stimulation of auditorv Procedure, conditioning to 

.hcsamefrequoney.ais°oVSd7os7l7l7r‘’ 
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Libcrson nnd Ins co ssorhcrs” conditioned rats to respond to a Dick- 
crmR hcht Pairing of the flicker with unilateral hippocampal stimula- 
tion at the same frequency, preMOusly ineffective, led 
of the conditioned response to siihseqiient frequency 
of the luppoeampus alone At this stage, stimii ation of the contmlate al 
hippocampus alone, at the flicker frequency, had no behavioral cons 
quenee Brief hilatcral hippocampal stimulation at the 
resulted in performance of the conditioned response to subsequent 

stimulation of the previously melfeetive ’"PP^'^P^Klam 

Annarentiv related phenomena have been observed by John, Killam 
WenS' andilassS' cL conditioned to perform an avoidance response 
kady visual stimulus showed -dem^^^ transfer of trammg m 
subsequent conditioning to a stcacy > ^ average of 

.bo., m ,„.i. 

sponsc to criterion to tnc iirsc c emmd or a pulsed 

animals Other cats, conditioned using ‘ ^ , 1 ,^ number 

light as the however, showed essentially 

of tnals to reach criterion The subsequent con- 

complete transfer of training in frequency as the first 

ditiomng with light or sound P" first to 10 per second 

conditioned stimidus In one anim. , observed that following 

flicker and second to 10 per-second f fiTaud.tory stimulus 

the transfer of training, which f ^;^*f/°;;Vmblmrthose which were 
evoked potentials in visual s j 33 jata suggest that, 

evoked by the visual stimuli were used, the second 

in contrast to the situation w general representational sys 

pulsatile stimulus has ready „ „ ^^uh another stimulus pulsed 

tern established during P"” ^vo stimuli are of different sen 

at the same frequency, even *ough the 

sory modalities Tliefact that -"“tired .odicated the probable 
mg to subsequent click training. ggses unique to a particular 

independence of pl-e-"’"'™"" of nonspecific structures in 

sensory modality, and sugges e [ stimulation common to t c 

the representation of the temporal pattern 

two stimuli r j « further supporting the assertion t a 

An interesting piece of ^ tLporal configuration of stimuli 

representational systems can retain the temp ^ 3t,mu 

was recently provided by P— 1,” per second Following 
lated with electric shocks occurring observed that subsequently 

systematic variation in shock intensity, t jentation of previously 

Heflsive reflex of the Stimuli eliei.ed foot con 

indifferent sensory second 

tractions occurring twelve times per 
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These various data seem compatible with the postulate that a repre- 
sentational system is built during conditioning that reflects certain at- 
tiibutes of the stimulus configuration Stimulation of portions of this 
representational system by electrical stimuli with the appropriate attri- 
butes results in the activation of the entire system and performance of 
the conditioned response Stimuli of odier modalities but proper repre- 
sentational attributes (i e , fliclcer instead of click, click instead of flicker, 
electrical pulses instead of flicker or clicks, flicker or clicks instead of 
electncal pulses) seem to gam functional access to the previously struc- 
tured representational system with remarkable facility These observa- 
tions, in conjunction with observations of “assimilation of the rhythm” 
during conditioning with intermittent stunuli, and the phenomena ob- 
served m cortical conditioning®^ and cyclic cortical conditioning®* 
cited earher, indicate that, at least for intermittent conditioned stimuli, 
the representational system that is established must reflect the temporal 
configuration of stimulation 


b Selective Suppression or FaciUlation of Response. A further line 
of evidence arises from work by Hemindez-Peon and his collaborators^® 
demonstrating the habituation of arousal to repeated stimuli Sharpless 
n Jasper, studying this phenomenon further, have shown that when 
rousa is habituated to a specific stimulus, presentation of other stimuli 
modality indicates that arousal can still be elicited That is, 
^‘'^**^**5 of a particular modality 
° stirnulus Galambos, studying the reappearance of the 
tat^T ^‘*^*^1**^ '^^th various consequences 

be differemiai the reversal of habituation can also 


r dimmution of response m a 

f’?"' ‘he studies of hab.tuat.on 

an ammal .s repeatedly 
rve^aarn^one w.th random mtervals 

Twenty such perrodyof^kroTcurtTr" presentafaons 

every hventy-four hours ^tefme ,o" T 

posed betTveen rather short sess.ons of I ® of t.me are mter- 

no consequences are attached Under^r^°"“'’ ^hmulus, to wh.ch 
rather umfonn d.m,nuhon of fre “rcumstances, a gradual but 

sened .n many pWes "rthe 

observed that th.s dim.m.fioT, of recent stud.es, == we have 

potentials, .s d.tFerent.aI If an a specfic potenhals, or labeled 

erred, presentation of light fl.ckennir at fro * ‘hat frequency has oc- 
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taken place The change in response brought about by the familiarization 
experience is differential, diminution being more marked with r^pect 
to the frequently experienced stimulus than to the novel stimulus These 
various data suggest that during repeated experience a ^ 

stimulus which had had no consequence was somehow elaborated an 
that representation, once established, served as the ™ ^ 
ential suppression or inhibition of input with comparable 

Thus, vanous lines of evidence indicate that repeated expenence with 
a particular temporal sequence of stimulation ”8“““ 
syLm which can discharge with the same temporal ^ 

ment of nonspecific regions of the brain in this Pl;-°r„rn”S m ^ 
he recalled Further evidence that a system can be o g 
brain during conditioning, ^ 

sense -PreM “ Sm - ^en cats were trained to perfo™ an 
rofdCc^e r'etons" per second fl.e^ermg light we obse^e ^a 
the fully trained animals double the 

response to the conditioned 'immediately after reaching cri 

stimulus frequency Such ^ * , n v.- j-. o test for general 

tenon, was presented with a 6 8 per f p^erfonn 

ization During the first few of the 

ance of the conditioned that Ae discharge of the visual cortex 

eleotrographic recordings ^ gg per second We have 

was clearly at 20 per second f ,^eent work, involving the 

repeatedly obtained similar results m more recent 

use of other flicker frequencira laboratories by Marc 

Unpublished studies recently inducted in ™r tabo 

Weiss, utilizing an average ^^.g^ponse to a new flicker 

behavioral generalization of ^ ® j ^ computed from visual cortex 
frequency, average mm a strong component at the flicker 

and the reticular formation component is 

frequency used during ^teml geniculate body and a number 

not present in the ■'“P™*® ^ * g^pf the actual peripheral flicker 
of other structures, which sunpiy re 

frequency chmiilus is presented to an animal 

Thus, It appears that when a n j-epeatedly experienced in a 

which resembles a stimulus w i ,vhich are capable of al 

conditioning procedure. ““plus in such a fashion as 

tering the electrical response to ]„p.ical response to the familiar 
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dunng the conditioning procedure, which has the capacity of discharging 
with a temporal pattern of electrical actiMty characteristic of the re- 
sponses evoked by the conditioned stimulus Presentation of a new 
stimulus which is somewhat similar to the condiboned stimulus, in the 
same environmental context as that in which the conditioned stimulus 
has repeatedly been experienced, causes an activation of the general 
representational system, which can facilitate discharge of the specific 
sensory afiterent pathways in a fashion which corresponds to the pattern 
of activity of the general representational system ratlier than to the pat- 
tern of stimulation of the peripheral receptors Conversely, it seems pos 
suppression of response to occur, suggesting an 
inhibitory interaction between the two systems 


2 Extensive Nature of the General Representational System 

Segundo and his co workers" have recently sliown that the effects of 
icu ar ormation stimulation can be elicited as conditioned responses 

dihoTed h ^ data indicating that con 

0 a Tvnnl^?*^ ^ established following imposition 

a B enr^^n '‘"d other findings== ” « 

nonsoeoiBe'st* T * * suggestion that during conditioning, regions in 
S d to be representational systems are 

eo“d Stout 

por?tetseton°tW th’ father sup- 

dunng conditioninv can representational system which is built 

found, in animals cond t extensive regions These workers have 

spouses to different stimuir tot ft'”™ “d avoidance re- 

differential performance oF mo a P^^^'^le to elicit a coordinated 
stimulation of a number of rht ** ^‘rect electrical 

TheworkofGaXtk'toolTo^f^^^ “d mesencephalic regions 
of the experimental environment ^ ®''^‘^'’8raphic evidence that aspects 
conditioning, serving to activaia signal significance during 

honed stimuli which have been pftnted to condi 

it has been reported that animil ^ “ •''at environment Similarly, 
quency of flickenng ligh Tn a„ 

electrocortical actmtv at tlnf ^ rimental room show spontaneous 

being brought mto fhe ‘rot » “P"" 
as indicating thft stilirn oto h 

represenutional system established dunng cont™ part of a general 

tion of the complete representational system t il"® “'”’n' 

integrated and complex sequence of behatr*”^" ^ producing a well- 
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Although tlie data indicate that representational systems mediating a 
conditioned response can be established without dove reduction or re- 
inforcement.” motivational components can be included in these repre- 
sentational systems The work of Nielson and Ins collaborators^^ provides 
evidence which suggests that a neural region related to motivation can 
be incorporated into a representational system by conditioning They 
report that when a region, initially not negatively reinforcing for self- 
stimulation IS directly stimulated to provide the conditioned stimulus 
for an avoidance response, subsequent evaluation ^ 

the self-stimulation procedure shows it to 

Thus, the “motivational • aspects of central stimulation of certain regio 
seem to be susceptible to change with experience 

Crastvan and his co-workers« have provided evidence that, in me 

conditioning, certain hypothalamic areas. >ncludmg the 

tropic areas of Hess.=‘ “ ‘"^‘^jance Conditioning one would 

so called ergotrophic areas Dun g j activity One might 

expect approximately the opposite co g among others, 

expect, therefore, a differentia ^ ,hese 

into the respective J experiences related to ap 

various conditioning fain stimuli Activation of such 

proach toward or avoidanc avoidance tendency following 

systems might account for an considerations seem 

the stimulus which caused obtained by Olds®® and others 

relevant to the interpretation ° ,( jeems possible that the 

in “self-stimulation” experimen proprioceptive and other 

combination of neural nsg simultaneous with such direct 

feedback from an instrume . eale a dominant focus in the re- 
electrical stimulation is , p<,nse, so that they become mcor- 

gions mediating the ms rum representational system 

porated into a simultaneously acti 

3. Congruence of Temporal 

rmd General Representational Sy tern ^ 

In more recent "he 'role of interactions between the 

:™r ; 

for milk, on a 1 1 reinforcement ratio A 



108 


Mind IS Brain 


were established, presentation of flicker stimuli (10 per second) evoked 
sporadic and small labeled responses in both specific and nonspecific 
structures, as illustrated in the upper portion of Figure 4 

Next, the cat was trained to press tlie lever only during the presence 
of the 10 per second flicker Responses in the absence of flicker were 
not reinforced After the lever-pressing response was brought under 
iiicker stimulus control, frequency-specific (labeled) responses to flicker 
which were stable and of higher amplitude than previously appeared in 
both specific and nonspecific structures These responses are illustrated 
m the low er portion of Figure 4 

Next differential training was instituted Lever responses were re- 
nforced during presentation of 10 per-second flicker (S") but not during 
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absence of flicker or dunng presentahon of 6 per second flicker (S'') As 
training proceeded, stable and large amplitude labeled responses were 
evoked by botli the S" and the S‘- However, these responses tended to 
appear differentially in some structures For example, labeled responses 
were observed more markedly in posterior (dorsal) hippocampus during 
presentation of than during S^ while anterior (ventral) hippocampus 
tended to respond more markedly to S'" than to S*' 

As the animals learned the discrimination, they committed an appre 
ciable number of errors It was by contrasting correct performance with 
errors that the most interesting features of the data were made evident 
When the lever pressing response was performed correctly, dunng 
the S“, stable and marked 10 per second 

in the visual system, fornix. N centrnhs laterals, and ventral hippo 

campus A typical configuration of electrical activity dunng 

"^oTo'cclor'"^ 

fh“ould be St Uus structures, including the fornix and 


FIGUBE S subsequent Bsures 

, j e a.fferenlial eonaiUonmS second flid-et Arruu 

Records obtained during correct response i fi,cJscr 

leads labeled as m Figure A ToV^^ jO per second fiiclscr 

denotes lea cr press Boffom 
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N centralis lateralis, and sometimes in visual cortex, with occasional 
10 per second waves superimposed upon the slower rhythm An example 
of labeled response configuration during such response failure is pre- 
sented in the lower portion of Figure 5 

During errors of omission, the dorsal hippocampus characteristically 
displayed marked slow 5 to 6 per second activity If the S'* presentation 
were continued, the following uas frequently observed The 5 to 6 
second waves abruptly disappeared from dorsal hippocampus, giving 
way to a fast activity with no slow hypersynchrony As this happened, 
t e activity in N centralis lateralis came into better correspondence with 
^ fornix The 10 per second activity m the fornix became quite 

mar e > •'md the slow amplitude modulation disappeared from visual 
cor ex s visual cortex, N centralis lateralis and the fomix came into 
correspondence, displaying labeled responses at the frequency of the 5“, 
fh ^ waveform took place in the three structures so 

. 1 ^ ^ previously rounded 10 per second w aves became spike-like at 

re^nrT" 1 or 2 seconds appropriate conditioned 

sioL This sequence of events was observed on many occa- 

nmm"l ooZ.’ T 'f ^“orded from the same 

JecTrdsW The upper portion of the 

the cat does nnf n ^ response to a 6 per-second flicker, that is. 

lateral show a dear fl^peTsec^d'? ^ centralis 

portion of the record ,11, ^ “oond discharge In contrast, the lower 
mistakenly pressed the Iwer t **" T°'' ‘’'“f ‘s. the cat 

lever presL'g Sont: Iw ^“7'" '’“^'7 ‘7 

lareralis. instead of the clear picture ^ „ 

correct performance to S'! ® activity seen during 

IS approximately 10 per second aho 7 faster activity that 

ance of the erroneouLesponse ™ perform- 

avoidance conditioning m the mnnir r “^ex unit activity during 
observed an analogous phenompoo ®"'l l«s co workers^" have 

ditioning to hvo difiFerenf fit r ” f^“*‘mg differential avoidance con 
unit would m Ws a't 7 was found that a smgle 

h.bited during presentation of * 7 X 1 7 

animal made an error of commission nerf ” ,f'^®' 3 uency When the 
to the nonreinforced flicker nF the avoidance response 

'viththeS** ^ ^”it response occurred as 

a ™nd7ion7d™7dl7e°7efp™;X7 tr' conditioned to perform 
second flicker uH.eh had pr^mio^rsXd^Tr™ ft t 
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ERROR 

figure 6 

lever press. 

pressing response. Simultaneously, however, ‘’'® 

=ppr„ch rcpopse ‘*^7'' 

characteristically evoked m tn r^nfolv '5 to 6 per second. In 

hippocampus were at a frequency approximatelyJ^to^^^P^^^^^ 

visual cortex and ’ ,],e cortical response sometimes 

labeled response was observed, xvi ^ fornix potentials, 

modulated in amplitude in “’"''"P"" J , j response tended to appear 
After 2 to 3 seconds, •'>l«-P=-^ltcr lv«" Gradually, this faster 
in fornix superimposed upon tlie notentials in the fornix and 

activity came to dominate I c P“ -pliisconfigurationofactiMty 

then again gave way to the slowmr^cti^^y.^ , 

L“‘fcibtcfthroughou^^^^^^ 
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FIGURE 7 

Records obtained during lever press to 10 per second flicker after avoidance condi 
tionmg to the 6 per second flicker Arrow indicntes lever press 


m the fomix and N centralis lateralis, and was preceded by the change 
m waveform m those structures and in tlte visual cortex that was pre- 
viously described 

manipulations were performed at this stage which 
fomivt insight into the nature of the labeled responses in the 

ad libifom lateralis It the animal were satiated with milk 

not press tb° 1 ^ 'j “itorest in drinking further and would 

10 ner second i t second flicker, presentation of the 

nantlv I Z s accompanied by a predomi 

Z Somelcs m ^ oentrllis later 

markedrlod d^rd >“ visual cortex was 

Z ^trstttten^u'h TZ 

performed the conditioned «uo.Ce “^^ 

and iierfZianre of ^CZndiTioned ‘ d® received reserpine 

quently abolished.^i ar presentatiZof tT “f 

large and stable labelerr'Zl^”" *fl0 P^r second flicker evoked 


centralis lateralis and m the fornix w.tb frequency in N 

evitable 6 per second This * previously m- 

Figure 8 AZinisZl^f^^X^L^^'^^^^^"” " T 

counteract the reserpine induced Wk^^ "“"““"t sufficient to 

response resulted m a reaZtmc: otl*/ 

spouses in the fornix and W centralis L,* , t 

the 10 per second flicker iaieralis on the presentation of 




John • Psychophysiology of Mind 

113 

VC 


50^ V I 

LG 


I 

RF 


1 

SIG 

-VVv^VVVWVVVVWVlAVvVv^ArvVVitlA^VsVvVvVVV' 

I 

AH 


CL 

irVj/ijvi/vvVVMA 

I 

MSS 


I 


figure 8 f 

Records obtained °n blocked by in- 

per kilogram). 

The illustrations Of these -nous ph— 
all obtained from the same anim . animal. However, data 

seribed were observed with gteatot clanty m th« 

from three additional animals, nicture Potentials at both 

above, were in essential agreement the retieular 

S' and frequencies “arXt d" acquisition 

formation in these annuals- two flicker stimuli of different 

of two different conditioned responses t ^ systems were cstab- 

trequency, two distinct general repac' Diiferential modiflcalion of 
lished in nonspecific subcortic^ s „_oases by satiation widi milk 

the drive level for the tivo the relative ease of 

or by the administration o modulation of labeled re- 
activation of these two systems. P ^ding to the dominant 

sponses in visual cortex 1" ,<^5 ,„ggest 5 *at the prob.ability 
response pattern in nonspeci specific sensory path- 

of cortical discharge to afferent >nput a^g P „f „t.eiilar 

ways may be phasically vaned as a function 

activation of nonspecific striictures. activity pattern between 

The observation of high ,'C ^Lenee of high-voltage lij-per- 

ccnlrnlis lateralis and ' suggests that the interaction^ 

synchrony in the dorsal ,’'PP° primary sensory cortiw "’“1 , 

ae"i\t"a;TpS viu 
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reticular interaction, perhaps at the level of the intralaminar nuclei, 
would provide a way in which the effectiveness of activated general rep- 
resentational systems might be modified so as to reflect the overall 
‘emotional state” It seems clear that die dominant general representa- 
tional system at a particular moment need not necessarily correspond to 
that system which was established during previous presentations of the 
stimuli impinging on the peripheral receptors at that moment The domi- 
nant general representational system need not be “stimulus bound,” 
but may vary m a manner dependent on the state of motivation of the 
organism and on its past expenences 

The repeated observation of appropriate performance of conditioned 


responses at a time when the activity of these postulated general repre- 
sentational systems and their anterior projection comes into approximate 
correspondence with the activity in the specific representational system 
!>nggests more than a fortuitous basis for this phenomenon In the pro- 
posed model, when such correspondence occurs behveen the two systems, 
the dominant pattern of activity arising in nonspecific systems, respon- 
sive to peripheral stimulation but also sensitive to the over-all state of 
t e organism in the context of previous expenences, becomes quite similar 
to the pattern of activity in the specific sensory systems, reflecting pri- 
mari y the present stimulus configuration impinging on the organism 
Irom Its environment As this correspondence increases, “memory” and 
reahty come into congruence This would appear, on logical grounds, 
o cons a crucial step m the process of analyzing sensory input 

to achieve differentiated adaptive response 

„ “ft®" observed when such correspondence 

s ahhshed between the two systems may indicate an increase in the 

er^ncerr' discharge The precision with which con- 

crTticTleve^ir” established, that is, the 

delnd ™ 7“ cn" *<= eoincidence detector, 

Itor re™ *e Thi f -quired by the system controlling 

with the amount of confidence probably varies appreciably 

acceptable nonrandLne^f ofTcrvi7'’m 

LaloLis to thT^n “cur in a fashion 

caref n this nter substitution response 

the « dischar^ge to 

that congruence was achieved might altef thl natr'^f *™? 
the general representahonal system aohvating a Cd'uTat d n't"'®" o 

the motor response system ® modulated discharge of 
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Summary and Conclusion 

Many years ago, Lashley« said: “The facts of cerebral 
are so varied, so diverse, as to suggest that for some of them th“^ 
is tme for all of them every theory is false. Whether the various ex 

clarify the ways m which been presented, 

significance is the cohesiveness of t nrnnnsed theory The 

and the compatibility of these ^^ta w'th the^ proposed^^^^^^^^ 

theory might be right; “’^behavior, such mechanisms could. 

anisms do m reality generate p „or(jance with the functional 

A computer, were it to be progra probably be conditioned 

constraints which have been descn , scheme which has 

to produce differentiated \vhieh generates awareness, 

been propounded affords no exp P ^ role in this 

One of the processes that ha v-oiween soecific and nonspecific 

model, the achievement of a ^sopso j,s related to awareness: 

system activity, has been suggested by Monson 

Per the moment let us — 'hen 

most primitive sensory system areas which can store traces, 

brain and diencephalon with experience. Coincidence or congruence 

engrams or what not as a a “filing card” of past experience 

between an incoming pattern o ^„„__„:*nusness. Tlie more rapidly conduct- 
results in a sense of -bareness or arrangement 

ing classical sensory system may be tlmugl^ ^^^ex and lateral 

for projection of "f,bese mw be "loobed at” by, let us say, the 

thalamus. Under normal conditions t bjop to the more generali7«l 

eenlrencephalie system in *“ “^^try ^\'hen all these dements 

awjireness aroused by the reticular jj;'„%osition for nice adjustment 

are working nicely together the organism 
to external reality. 

•« rt ftreat variety of oricn- 
In a number of recent 'vell-kno«- ’ ;/„„,„rcncss have been 
tntions toward the phenomenon o^ition that awareness was 

elaborated. Tliesc have iT brain to^ho suggestion that aware- 

an integrative process of the ,.p„n a reticular neur n. 

ness arose from the ^ °ra.'icxvcd tl.c nltemativc formnla- 

In a scintillating paper, f Ho defines rxperirncal .nirgra. 

tions for the mediation “"/Xe ret Uonship «f -"C fnnComng P-xU 
lion as “the inlegrat.on itself, the 
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to another, which is mind and which causes the phenomenon of con- 
sciousness ” He concludes that it is the concept of patterns of excitatory 
states which stands out of these formulations and raises the question 
What makes a pattern “conscious” of its own patterning? 

The very paucity of neurophysiological data relevant to this problem 
seems to necessitate speculation and exploration, rather than to constrain 
it The richness and texture of subjective experience constitutes eloquent 
refutation of the suggestion that awareness resides in “one ultimate pon- 
tifical neuron Yet it must have a locus, albeit an extensive one, because 
the flickering pattern on the enchanted loom” is woven with a constant 
thread Perhaps that constant thread consists of the fact that the same 


aggregate of cells constitutes the loom Awareness would seem a more 
likely property of the aggregate than of the components 

Since, as Monson recognized, the achievement of coincidence be- 
tween nonspecific and specific system patterns offers a peculiar advantage 
tor adjustment of the organism to external reality, perhaps this process 
can be used to provide a conceptual entry to the problem Awareness 
may e a property arising from the process of “corticoreticular reso- 
nance uch resonance may arise between cortical regions, achieving 
nonrandom levels of corticofugal discharge from the interaction of affer 
ilioiom ™ nonspecific origins, and the reticular and 

disrhar^/* ■■egions, which were active at the time of the cortical 
arise serving as dominant foci As different patterns of excitation 
as differeru-^^ ^"*3 modulate cortical responsiveness, and 

nonrandom influences impinge upon it, at varying levels of 

nan “Sgregate shifts constantly Such 'reso- 

rons Awarpn " •■elationships between aggregates of neu- 

of itsownconfigum^l oftt.::^"’'*"* ™ 

of an f ° integrated representation of the state 

neuronaf 11 dLnes which are multi- 

resentatiin of the statHf" JuXff parsimonious rep 
Itself SuchaviewrniEhtsPPm , I, ^gregate might be the aggregate 
edge of neural activity Y^"‘”l;;‘"“">P^‘ibI>iwithourpresentknowl- 

sponsivetothestateofanag^egate 

composed largely of closely^Lfved n 

which the voltage gradients nnon®®’ *“ 

less pronounced® elect and iaded'^ir "“S' “ert a relatively 

significance, might have pS 

electrical and chemical fields might hpr j“ 
tional .ansactions of a radicallylfferenlsorf L^h^fZ 
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region in such an aggregate is markedly affected by factors such as the 
extent of nonrandomness of activity m other domains of the system 
Using the tools which we have fashioned thus far, we have learne 
much about the activity of neurons Much of this knowledge is relevant 
to problems basic to an understanding of subjective experience, a fraction 
of which has been reviewed in this paper While I believe that subjective 
Experience arises from the activity of neurons. I feet that P^-ties o 
neurons on which we have hitherto focused are 

basis for mediation of awareness, which seems most like y P P 

erty of relationships between neural ag^egates The ^ 

ag^egates as distinct from properties of neurons are stil to ^ "d 
Of crucial importance in the elucidation of such properties seems to be 

or decoding systems which are at (randionic activity is 

Penfield said it well - “How ^hllE is oonvErted mto 

transformed into thinking and , action we have no knowl- 

fdge— i r pdt:r He7e physiology and psychology 

come face to face ” 
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CHARLES SHAGASS 


Explorations in the 
Psychophysiology of Affect 


The scientific student of mind is constantly confronted witli the need 
0 publicize or externalize events which are private and internal. This 
task seems nowhere so difficult as in the area of feelings and emotions. 

techniques hold forth the promise of objectifying 
atos T’ f ®ed in studies of affect. The broad 

fevseerr^H T- On the applied side. 

It affetts fn T -"ight be used to evalu- 

eLf 

market research. More basically tW T T reactions m 

be possible to describe with sufficfeittotb Vt*’ 

"explain” emotion adequatelv Tbi ^ mechanisms which 

defined in physioloeical emotion could be 

subjective experience We ™thout doing violence to the data of 

andsomemaydoubtif itislttainlwr"'^ “ distance from this goal, 

yea! over a fifteen- 

conceptual and methodological probSl ’^ b 'T 

field. The studies in which I have ^ fav T 
mainly with the disturbing oTnet- mvolved have been concerned 

These^ affect: 

phenomena, and it is honed tbnr It. ™Portant segment of emotional 
122 
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The Problem of Definition 

Although the word, emotion, appears to convey meaning to all. there 
s no universally accepted definition, and the achievement of one seems 
LhirrSe near future. As English and English^ point out m thmr 

lietionary. there is fair a|-ement in iT^detitiL “tend 

3na as fear, anger, joy, disgust, p ty, > thpories assign 

. bring in conflicting theories. 

;raroi^i:"rr eir way to motivation, and 

to distinguish clearly ^^tween e abstraction 

and the indicators of emotion. T P matter of common ex- 

based on subjective feeling qualities w i • experience, 

perience. The word has "'caning ecau ^ difficult to externalize 

However, as already mention , difficulty has led workers to 

such experience in a ^«>‘able fash.om Th 

devise definitions based on their ^ workers 

is correct, such a definition can a f^^^tional relation between Indi- 
an operational definition, base j„I,erent in definitions arising from 

cators. seems to avoid the objections mhere^Mn 

the subjectively based concep or jj^^t emotion be defined as 

ample. Farber and West* ‘'0“'?* ^ antecedents (e.g.. of environ- 

a given kind of functional re a 1 consequents (e.g., bodily reac- 

mental or neurophysiologica type) . criterion would not lead 

tions and overt behavior). Tbo>; g such a criterion one might 
us to ask whether emodons |i,„re in a college examma- 

describe the relationships be sweating, etc., witli no necessary 

tion and a tense expression, ‘“ohycard-a *'veat g ,, 

reference to emotion. In my opm.cm however, „ 

an experiment will fad to operational definition ma> sc 

mind of one who reads ‘''C report • P of it. 

aside the question, "IVhat is emot on? ^ 

My own position on this operational definition 'nspoanc 

nition of emotion, while retaining P ^ behavior which mo j 

fry" ssfTw r wp-"” " 
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the reader to accept what is being referred to as that quality of expe- 
rience which allows him to understand the word, ‘feeling,” to inquire 
a out the feelings of others, and to expect others to understand when 
he talks about his feelings 

There seem to be several advantages to this concept of emotion It 
p aces t e pro em squarely m the realm of common expenence, and 
does not do away with emotion by defining it It does not depend upon 
n exp anatOty t leory of how this experience comes about, and it does 
not confuse the correlates or indicators of emotion with the concept It 
vnlvJo emotions, pleasurable and unpleasurable It in- 

the concept of one or more intensity continua, so that one thinks 
Finallv m emotion rather than presence or absence of emotion 
IS not inrormf ^ experimental situation, this concept of emotion 
Indeed it shm W* operaponally defined indicators 

results obtained h ° orientation and perspective to the 

irshould he ’x^t'veen indicators • 

equate emotion f"'** concept stated above does not 

instances such a ren report of feelings, even though, in many 

tainly affect labels such"'as^ most trustworthy indicator Cer 

verbal formulations’ of pLerns"^^^!”™’!^"® 

mg of the renorted fell 1 ^ emotional experience Implicit equit- 
process of emotion frennl" n observer’s concept of the 

work The available hLuL^ ™ mvestigative and clinical 

same terms are used for htfih facilitates this confusion, as the 

subjective report, a syndmme depression may refer to a 

toms, or a nosollg.erenj ™ rX® "2“ “d symp 

disease process In exnerii^nr i observer’s conception of a 

onespecffythewaymi^kXXLrhelVL^^^^^^^^^^^ necessary that 

Methodological Problems 
Some genera! methodolomcal 

section Specific techniques will if discussed in this 

discussion of the results of particular where applicable, in 

Sources of Data 

There appear to be four cenprnl 

identify emotions and to study them Th which are used to 

^ ese are ( 1 ) subjective report of 

T'T*’r tn my vieiv. a >== «ated Llely in 

conceptual deGnition such as the one gnen ahOTe"'*’™ satisfactonly replace a 
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feeling state; (2) overt behavior, including facial expresses and i|s- 
tures; (3) bodily reactions, physiological and biochemical ( ) 
situational context or environment. Most studies 
determine the relationships between two or more f 

.sit -n.. 

variability. For eaample, "analety" may be qaite different 

the galvanic skin response (GSR) criterion of anxiety only tlie 

in two studies, one of which u recording and 

subjective report of feeling un g observed ward be- 

the other of which uses the paHen ts ^ „,ture and 

havior together with his report It is important 
source of affect criteria be specifaed. 

Problems Involving Time 
Kvery experime. invt^s 

of which may not be exphcit. A1 ph^ of response, time for recovery 

own time characteristics, "f ^responsl and possible diuma 

of normal responsiyene^ ^ “ul, racterisHcs must be taken into account 
fluctuation and cycling. These * * „»;ons It is possible to observe a 

in the timing of f "^nsLuch a" the electromyogram 

wealth of change in a ’“‘S rt.ere is any sign of change m 

(EMG) of skeletal ™ or stomach motility. If one is attcmpt- 

slower responses such as ‘f*® ^ ^^ith concomitant verbal events, 
ing to correlate physiological rwp ay offer greater oppor- 

as during interview, the jSiips. Furthermore, it 

tunitms for dete™imng ^ 1 of phenomena 

Most responses arise esponsivencss. i.e.. he zc o 

an important influence on ^ background actiwty. It y "'us 

srstTi- ■:: : ,.m 


time 
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IS minor if the investigator wishes to do no more than measure a bodily 
response to a well-defined stimulus and to relate this to other responses, 
e g , feeling state, occurring at the same time However, he often mshes 
to relate individual differences m response to some estimate of relatively 
long term reaction tendencies, eg, anviety-proneness This may involve 
several uncertain assumptions One assumption would he that the stimu- 
lus used to elicit the response is representative of “ansiety-provoking 
mu 1 or t e subject Another is that the response is an adequate 
° ^ ® reaction systems involved in the subject’s “antiety” 
w.? ! 1 probability is rather low that both of these assumptions 

an evnf correctness Furthermore, the results of such 

onlv n’n f negative, do not disclose whether 
ri this .1 “^’"PPons IS correct or incorrect To deter- 

usini: different* genera y necessary to carry out several experiments, 
the same stimuluT" ‘ ‘ ‘■®'=Pnnse and different responses for 

■s 

gators’ exuecMi-innc rf discrepancy behveen investi 

logical levels Mos ' worSrs^suh the psychological and physio- 
dynamio rather than d r to the view that emotion is 

expect rather wide flueh 't " necordance with this view, one should 

d.=atorof emo^^n Neve^C^^^ “ 

mg chemical detemnnoi many studies, particularly tliose involv 

■nvolves an \mXT ^■'>™Pl>ng. which 

studies do not7owLh r:7‘;°^'’f Furthermore, Tf retest 

reliability is said to be to mdividual determinations, their 

desirable, bm if 1^7 ‘I"'’ -y h® discarded High relmbility 

cnly if at least two observations f reliability can be assessed 

back of reliability may m niade under identical conditions 

appropriately This sensitiye indicator is varying 

the indicator and what it is be handled by serial studies of both 
valid indicator is tested m indicate If the reliability of a 

at some extreme of emotional ®tion which remains relatively fixed 
a group of severely depressed ^ period of time, eg, 
greater stability than one would suggesting 

range of affective responsiveness Th group with a greater 

when different populations are «!t d P^^s^bihty has to be considered 
siuaied by the same method 

“Stimulus” Problems 

responses Thes^ hlfe^ianJed^ro””^ emotional 

”* gross physical "threats,” such as 
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Blatz’s collapsing chair,= to relatively subtle symbolic “threats intro 
duced into the interview situation The deliberate manipulation of 
interview transactions to evoke particular ^ f 

P^LLyar.wi.oon^a^s-^^^^^^ 

aa'tedwr electroconvulsive therapy (f mcmv^^ 

tnrbmg emotion than when the patient “V^the non 

treatment In fact, several patients became jre^urbed^in^^ 

treatment test One patient said s e receiving a treatment 

need for an intravenous injection when^^^^ 

These experiences document t X ^ 

predict emotion from “a different kind of threat, to 

to the investigator may be no threat, o 

the subject 

frequently are indispensabl . occurately as possible To assess 

define their basis and their reliabili y . . valuable to eliock 

reliability multiple raters must ® ‘ ’ possible Our experience has 

the same rater against himself w j,grec 

been that different raters wil ac " deciding whether or not a 

ment on such apparently sinap e minute sections of mter- 

parbcular person is being ta e ‘ about 60 per cent, in ratings 

Lw transcripts - Agreement w.as much trend based on 

of tension based on the ^jne intemew o P ,3 , 

are elicited at different times 


Experimcnlnl Results 

L-ibontors for issc ^ roUiImrilion «ith ‘ to disco' rr 

Ps'cluatrs m Montreal , , ,jii Tluir mam ohjesrf 

rector, and other members of the s 
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and validate significant physiological indicators of disturbed emotion in 
ps> chiatnc disorders In recent years Malmo has extended his studies to 
cover the broad range of behavior which may be subsumed under the 
concept of activation The data obtained in studies of psychiatric pa- 
tients have contributed to and are consistent with his general formulations 
Reactions to Standardized Laboratory Stress. In the early phases 
of this \voik it was reasoned that differences between individuals suffer- 


ing from pathological anxiety and those not so afflicted should be more 
sharply brought out under appropriate conditions of standard stress 
than under conditions which are assumed to be basal or nonstressful 
This assumption was based on the clinical observation that emotional 
disturbances in psychoneurosis and other disorders are particularly evi- 
ent during stress Accordingly, a laboratory stress situation involving 
^pbcation of a standardized senes of painful stimuli by means of 
the Hardy-Wolff thermal stimulator was devised In a pilot study,^® it 
was shown that this relatively mild stress situation produced a reduction 
miynjihocyte count, thus indicating that the situation probably activated 
the adrenal cortex Also a group of pabents, selected for a high level 
f clinical anxiety, were much more reactive m this situation than a 
group of nonpatients witli respect to amount of Bnger movement and 

a mod r;; r ^^"Ser movement was measured by means of 

a modified Luna tremorgram ® 

sevMtv applied to a larger senes of 

tients^ere d T nonpabent control group 2= The pa- 

the predommai symptom ( 2 fZse 

secondarv anri tTi " ’ 7 whom anxiety, if present, was 

varnbWmii ^ ^ '="'5' ^'^•'■“Phrenio patients Physiological 

Ion GSR EEC, EMG from the necl respira- 

predoSnt whom anxiety was 

ance than normal coltals^irnatf P^iysiologic disturh- 

secondary On the whole deem " 

the degree of physiolo®; d ^ I appeared to he related to 

potentials In most of tL nlivsioW =‘"'1 "“k muscle 

group resembled the anxiety patient schizophrenic 

results drew special attenhm^ .u* group more than any other The 
muscle activity as indicators of emoton measures of skeletal 

lo test the h>^othes°f that'^physmW “^d 

tend to he localized in the f ^ rosponsiveness to stress would 

somatic complaints From case^Btor^^r *° particular 

was divided into those with (I) i 
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tightness in the region of the head and nech, neck tension. (2) ‘W 
complaints, such as precordial pain, ' 

tensfon, fainting, and giddiness, (3) ho* “head and ^ainb; 

(4) neither In accordance with the hypothesis it was predicted *at 
he patients with “head” complaints, group (1), would 
tion than groups (2) and (4) in *e neck ‘ 

predicted that the patients with heart complaint^ g p )> 

Tot more reaction'in pulse rate and -P-‘-“,«Xi . n of 
(4) The data supported these P-“ "tf “ 

the principle of symptom specific y , ^ particular physio- 

psychiatric patients presenting a soma ic “"^P ’ j^jpgptible to activa 

fogical mechanism of that complaint is >=P“« of the sub- 

tion by stressful expenence ^ It may e no ^ ^ symptoms 

lects m the pain stress experiment “tendency eL.ed 

... — 

together with tvvo “ecU anT forearm, finger movement, 

indicators studied were EMG , One of the additional stress 

pulse rate, blood dis- 

situations involved mirror dra g > { to state which of six num- 

crimmation task, which ts b ’ eJ other five« -^ere 

bered circles exposed on a sere exposed three times, the dura- 

were twenty sets of circles, an e 5 to 2 seconds This senes 

tion of individual exposures indicators m more detail, 

was designed to explore the P''® ' determine how well the results 
to study some new obtained under other conditions o 

^Mth pain stress agreed with tnose 

stress j f papers Three of these ^^e^e 

The results were presented i P P eMG.^” finger moyement.- 

ganixed around mdiv.dyuil ‘f dier all data mlevant te 

Ld blood pressure- The fourth bro^ht ,|i.^ophrenia - Tlie resuta 

the problem of responsiveness m ehmme They shoved 

confLed and extended those fmmd V' ore 

that psychiatric patients f ^P^^’^J.y'^mrol. and greater and mme 
Sion greater disorganization dnn nonpaticnt subeo o.™ 

prolonged elevation of b oo P differences in EM 

of particular interest to find tha “ , psj choncurotics, o™'® ^ 

mo^ment were manifested ey^n.hooghJ,>^_,,, m^P^'^^rStesug 

chotics. and d.scnmmalion task indicated 

re^:dT,argreatt a..L.ion to the motor aspects 
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We also began to consider the possibility that these differences in motor 
reactivity reflected central regulatory disturbances, possibly involving 
the reticular formation 

In the paper on responsiveness in chronic schizophrenia, attention 
was drawn to the fact that physiological reactivity was not consistently 
low m such patients The concept of responsiveness was analyzed into 
two major cornponeats (1) those which involved background physio 
logical activities such as heart rate and blood pressure, (2) those which 
involved purposive acts, such as signaling by pressing a button The 
data from all three stress situations gave clear evidence of normal, or 
greater than normal, background physiological activity in the chronic 
schizophrenic patients On the other hand, the purposive acts required 
by the stress tests were less frequently or less well executed by the 
sc izophrenics The results seemed to indicate that, m schizophrenia, 
t ose aspects of responsiveness which are associated with emotional 
arousa may remain intact while the mechanisms underlying overt pur 
posive acts may be defective or inoperative The significance of this 
observation lies in its apparent contradiction of the idea that the m 
pression of flat affect m chronic schizophrenia is physiologically based 

was suggested that such an impression arose more from lack of pur 
posive response to the questions of the examiner than to any general 
decrease m affective responsiveness 

Studies employing rather different kinds of experimental situations 
were earned out to explore further aspects of the hypothesis that psycho 
^ 0^10 in physiological regulation of reac 

Til R f f subjects were exposed to seven brief stresses 

thrPP il drawing with and without a mirror and the last 

dunne and fdt P’^^^sor tests Blood pressure was recorded before 
motonograph The mV^^R ^ ^eans of a Cambridge Recording Sphyg 
that over tliP / ” nding which supported the hypothesis was 

neuro^^^^^^^ stresses, the blood pressure reaction of psycho 

thenonnSient magnitude and level while that of 

difficult to clacsif A situation which would really be 

"o ooncept3.« In these, EMC reac 

psychoneurotic ^ emulation were recorded Comparison of 

little difference hehv * ""rtf revealed that there was relatively 

at 0 2 second, the arm EMG respmsetrth”°'^‘'™^ following a peak 
to basehnp wfidp c »i, of the controls tended to return 

nhlyrilge:;t:odo^ 

Tliese findings lent further support to the hypothesis of defective 
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physiological regulation in psychoneurosis, and suggested that the defect 

lay in failure of inhibitory mechanisms iro„„n,i5lv with 

Physiological Studies during Psychotherapy. 
the stress studies it was decided to apply physiological 
study of the psychotherapeutic interview technique injlved ^ 

recordings difring interview which were 

recordings taken from several areas *™“‘tan®ously The matching v 
done by simultaneous sound and n’t.rker “iignals mtrodu^ed im^ 

one of the mam ^ ^ ^ j„„g 

symptom specificity A lew cases predictions 

of hme These longitudinal studies "X.cal dis- 

based on the previous cross sechona Sje"? response to the stress 
turbances in critical symptom areas we situations distressing 

of interview and in response to discussions of i e sdu 

to the patient There was also f .“^tmTand general clinical 

ishing level of muscular tension during interview fc 

improvement as therapy P'' 08 r^e determine whether local- 

Another study was carried * ^ lOe psychodynamio themes 

ized muscular tension was ^^socated wdh speci^^ p y mterviews 

being discussed in the interview si , “hostility,’ were 

with one patient, two J”*’" * ®”be,ng discussed The interviews were 
identified in terms of life gu segment was classified 

broken down mto one mmute segme^^^.^^^d^_^^ 

according to whether or fluctuations in muscuhr 

being referred to during th^^ J'fivp different body areas, were then 

tension, as recorded by EMG’s f™^^®;"J;,‘;;rTho”data showed a dear 
related to the classification o m ^ forearm and hostility 

association between increased , d with increased tension in 

content, while "sex’ “ f with tno other subjects shoned 

the right leg Analysis of intervie , j ,),o hypothesis tint par- 

stilaf relatLships The data JocaI.ed 

ticular psychodynamic themes < j ^ ons were intcrpretcc 

increases in muscular tension T> « as an ■nd.cator of the 

the viewpoint that the E mechanisms for resolution o 

effectiveness of centr.il neii suggest that the mean Ic' e " 

Tliere svas also some CMdcncc to sug^ mood .as o^ 

tension from dav to da, "-2'o^'^;f„"and Kohlme,cr report^ 

served by the vard miBCS h • dationships j -sex'” 

disturbed cmotionnl states. 
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the data in terms of known properties of the central nervous system The 
advent of general knowledge about the properties of tlie reticular acti- 
vating system during the early phases of this work^^ was most helpful 
It seemed hkely that the reticular formation functioned mainly in a 
regulatory capacity and the most attractive interpretation of the deviant 
physiology of psychiatric patients was in terms of defects m regulatory 
mechanisms Mahno later formulated anxiety specifically as resulting 
from weakened inhibition He drew on Eccles* hypothesis of a chemical 
transmitter for inhibition and on the demonstration of an inhibitory sub 
stance y Elliot and Florey to suggest that in anxiety the effectiveness of 
t is substance has been reduced He suggested that anxiety may be pro- 
uce y eeping the level of arousal very high over long periods of 
ime an stated the hypothesis that such a continuous overarousal may 
result m impairment of central inhibitory mechanisms 


B Electroencephalographie and Drug Threshold Studies 

approach to the study of central nervous system reactivity 

of evH "'as suggested by the clinical impression that the level 

venom ^ 'he amount of intra 

SonshintT^ ^ “^“hirbed patient Should this 

roau red^o u 'hat the amount of sedative 

quantitiv, be taken as a 
quamitative index of degree of tension 

augmentaUon“of fmt The charactenstio 

vided one Am y, y ^ictivity m the EEC by barbiturates pro- 

of a specified time period,’ whileTh?EEG 1 beginning 

of frontal activity of from 15 to 4 o f ' recorded The amplitude 
plotted against le amount of the d^t^Tr '"“p 

amXde arpfeceded : “ =harp rL m 

the first studies,'''’ it seemed that tfi increase of amplitude In 

to the onset of lurred sZe^ Hn 7“™ P””' “responded closely 
speech was not a reiXttetrrdr 7* that slurred 

erably m their judgment of its onse’t observers varied consid- 

•be progress of the drug effect Afte retained as a rough guide to 

injection rate of 0 5 milhgram per k.IovLm"’'' exploration, an 

upon The sedation threshold was deLd aTtlTe f “71 

sodium required to produce the mflecUorn^ r r t 

frequency amplitude Figure 1 .lluslra7 S' 
sodium on the FFP onri i x. the effect of amobarbital 

the EEG and also shows a clear sedation threshold curve 
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HecUon point in amplitude curve at thieshoia poi 

In the ‘Hihal study with The 

of the same interview at whic yielding a coefficient of 0 78 

well, the correlation ” Tie closely correlated with these 

The sedation threshold was objective indicator of central 

ratings of ‘ tension ” It thus appe clinical assessments 

nervous system activity, whmh coi^dated well w , 

of “tension/ had been achieved However . 

that the assessment of "tension covered tliat it had 

scrutiny of the basis of the ass diagnosis In effect, 

probably been influenced to a i personality disorders gave 

patients with conversion b/^ena ^ hyste^ ^ P ^ „ 

7 se 

either of schizophrenic “ *ey seemed "’f ^ e pa- 

threshold 

the sedation threshold test 
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tienls, and to a nonpatient control group, a two-factor concept of its 
psychological correlates was developed *"* In nonps) chotic subjects, 
patients and nonpatients, the threshold appeared to be well correlated 
with the amount of manifest anxiety winch was elicited on clinical ex 
amination It should be noted that tins assessment of manifest anxiety 
was based on all available evidence and not solely upon the reported 
ee ing^ of testing It included observations of the 

patient s e lavior at the time of the examination. Ins reported ward 
e avior, an history In a group of forty-five nonpatient control sub- 
jects who were interviewed for one-balf hour before the test, it was 
^ ^ sedation threshold, while generally low, w'as significantly 
rre a e wit t le number of symptoms of manifest anxiety elicited ” 
^ psychotic disorders, thresholds showed 

fniinH ^ iissessable anxiety Below normal thresholds were 

norrm/'lo ? "'ith organic psychoses, thresholds at about the 

schizonhrm^o acute psychotic disorders, including 

thresholds w “"‘I paranoid reactions, and above normal 

SlrenTo ! r and in ‘borderline 

patients with sim^^l "a chronic psychoses, was that 

the normal level \ '“P^tfenia generally had thresholds at about 
appeared to mate ™* ‘grams per kilogram The results in psychoses 
d^^n of efo coneeptnahzed as reflecting a 

waTZ impamed m Te Z"™"' ^8° 

least in the ‘borderline sch'^^Z **‘*'“’ impairment would be 

sidered more impaired tha'li'ThfZ*' Psychotics would be con- 

level of stability in tJi i cases, who had reached some 

accepts "d of orX ‘he outside world If one 

then the sedation threshold^rL ll’*’ n impairment, 

with the amount of impairment of pv 'f”"" correlation 

old, the greater the impairment The lower the thresh- 

the sedation threshold could hp ^ ^'"8 ''“‘’'Is as a whole, then, 

tween ego defensive and ego disn.m balance be 

A mathematical analvsis ofZ 

threshold determinations showed th ‘^ata obtained in sedabon 

acbon of amobarbital sodium The * ** ™®asured the rate of depressant 
a time charaeteristic of neuronal ae^ “““ip suggested that it measures 
factor influencing cerebral excitability probably an important 

From the standpoint of nsvchiatrip d 
tion threshold finding appeared to T a most interesting seda 

neurotic from psychotic depressions « k T capacity to differentiate 
associated with normal threshold values wb depressions were 

had elevated thresholds, correspondinvlJ ^ neurohe depressions 
with the outcome of eleotroconviilsivl 
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indication as a diagnostic aid m doubtful cases or in cases where the 
d.,„„ 

„«d d.. .1.. tbrawd ”““5stri,s;teWdw.s 

bdd».d d,d f-oid ..d 

ables seemed of particular interes in j by Tung’s term of 

witli a dimension of Jj recalled that our Endings in the 

"introversion extroversion I associated with hysterical dis 

neuroses showed that low thres neurotic depressions 

orders and high thresholds with of die latter 

Ohsessional personality tren is . ^g„a has been considered the 

two diagnoses In view of the f f obsessive compulsive neurosis, 

neurosis of the extrovert and ^ introvert, Eysenck and 

anxiety, depression) the neurotic correlated with intro- 

I predicted *at the sedation */“^°Wjttover“ would show high 
version extroversion _^d borne out in a study carried out 

sedation thresholds This pre i Gmlford R and S scales, measuring 

with Kerenyi“ In *15 , “.^tered to fifty psychoneurotio 

extroversion and '"ttoversion, were adminism extro- 

patients A correlation coefficient 060 be relationship 

version scores and *® ® n In a larger group of patients, a 

being in the was aS found between the direshold 

lation of similar magnitude (0 1 history material 

and ratings of hysterical ,eemed to be of consider 

These findings with P®‘'f"^‘^ b a formulation concerning the 
able importance in ” re^et the clinical concept probabty 

nature of anxiety It "\tcnon patterns mediated by dd- 

encompasses a number o considered that the kind 

ferent neural mechanisms ,„,j,vidual might be closely *” ® 

mediating anxiety in a gw viewpoint, the sedabon 

his personality pattern ro amount of activity m e m 

would be seen as a measure ^ *^^j„verted individuals Tins incept 
mediating anxiety - f -ss^- H,,, .he « 


would 1 


in obsessional or g the activity of anxiet> 

;™;id 'kad us to seek other indicator ^ ^ rent type Ulti- 


:her /Afferent personality Wc - 

n„„ly ce hTPUl 

means of i 


ig mecna.ub..b ^ 

initial studies - However, it was 
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t due to the threshold being a &ed biological characteristic of the 
Individual When patients who had shown a great amount of clinical 
jjnprovement were retested their thresholds decreased from high levels 
toward normal 

The technical facilities required for carrying out sedation tliresholds 
prompted the exploration of other indicators which might replace the 
EEG end point As has already been mentioned, slurred speech was not 
reliable and was found unreliable by others,* although one worker 
has appeared to obtain satisfactory results with it The onset of un- 


responsiveness appeared to be a fairly reliable indicator, and it was 
used as the basis for a "sleep” threshold The “sleep” threshold corre- 
ated fairly well with the sedation threshold and, m an initial study, 
^ diagnostic relationships of both determmations as 
^ same testing session, the mam diagnostic correlations 
tions H ° ^ ^ipproximately the same for both kinds of determina 

threshoM experience has shoivn that the “sleep” 

considerahl markedly affected by the situation and may vary 

mg tt ore ECT ^ second study, ntiliz- 

“sleen thrp^linM of thiopental to determine the thiopental 

On several ocea interesting relationships with hostility “ 

marrdrlwh ' 'h^eshold rose rather 

a short time The Hndms T* apparently happen in 

should be naid to iV, ® ^“Sgests that considerably more attention 

*” *' 

eonBminfion varying degrees of 

the differentiation between ^^mgaard appears to have confirmed 
the course of her work h ” psychotic depressions and, m 

criterion for determimna tL “PParently useful objective 

clear 3* Seager's also ennR j reshold when the EEG curve is not 

tamed extremely hiah m * v® findings in depression, but he ob 

and I havemltly haTth ™'“®^ ^ P°P“>-P“ Meager 

differences in our findmvs ^ opportunity to determine the reasons for 
combination of recordmg^conL.™ ®i!“''® ‘""®'^ “ 

interpretation of the phrase ‘t , 1 *’ m method, and some mis 

flattening of the curve rather P'®*®au,’ as meaning actual 

to obtain results comparable to m.n.^ ™ange m slope Seager was able 
were resolved Fink has sueaesfert “r®® ‘^■ff'a'cnces in technique 

as the end point for the sedation 'If®, nystagmus to lateral gaze 
this criterion to be reliable a’ Acknn”'''*'?n Meager has not found 
able to verify any of the sedation thresCld ”®‘ ’’®®" 

due, at least in part, to differences m “PPears 

technique, insofar as their mean 
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cedure, first described by myse > obiective measurement of drug 

results obtained witb it ® neurophysiological 

reachvity offers a rather sharp ,„nnlifv Currently the major 

mechaniLs assoeiated tvi& affect 

problems seem to he in ‘^^Tlved to be raLr difficult One 
suitable new indicators “ myselP” was relaUvely unsuccessful 

recent attempt by Lipowski and y fMethednne) on critical 

In this study the effect of -f f P"Tor‘oTce^^al nirvous reac 
flicber fusion (CFF) ^;e,tation threshold” which would be 

tivity The idea was to find findings did not encourage 

the reverse of the sedation threshold The finding 

further use of the CFF indicator , „p„ach, the effect of inter 

In an entirely different -pe™nentaj „aicator Inter 

mittent light stimulation on the IsW, ^ frequency range 

mittent photic stimuktion p ^h,ch corresponds to the 

rhythmic acUvity m the pane P photic dnving The phoPo 

frequency of flashing light and depression were compared 

driving responses rji-at there was relabvely more driving m 

in one study « This revealed ,han to a slower frequency 

response to a faster frequency ® pahents A normal control 

in Lions patients than there was ^ greups Serial studies 

group was intermediate j „Lhs showed relationships be 

of Jo subjects over a period f f^®™h7photic driving response which 
tween fluctuations m '‘f f ® echonal, study <“ One dramatic oh 

were predicted from the firs , subjects, married to a me i 

servation was made when one “tLeved that she had become 

interne and not wishing o s uu several successive es s, 

pregnant Her pbotic driving P j 

like those of depressive . tl,ese observations with photic rm g 

Attempts to confirm and ],a to variable results 

by means of automatic JpLnt role m '''SS“P”S„“ Le 

ever, these experiments did P^y " uf affect which we 

approach to neurophysiological mves g 

currently pursuing 


c Direct Measurements of Cortical E experiments dc- 

I„ attempting to relate T>"L function it has 

scribed above to concepts of ccn 
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been necessary to use rather vague formulations, such as “cerebral ex- 
citability This IS because, except for the EEG, no direct metliods for 
observing central nervous achvity have been available, and the standard 
® "“ly of relevant information Obviously, 

if cerebral excitability would have much more meaning 

available for measuring specific aspects of it duectly 
cycles inTn colleagues'" on cortical excitability 

uled th^es a possible approach to the problem They 

By varvmvT“\ “ nicasure of excitabihty 

to plot T cvH *cy "'cre able 

Second Tf ■" of the response to the 

the absolute and rela't'' ' 0“'tability curve yielded data showing 
normal excitability refractory periods, the time for recovery of 

phases of excitabdil^'' U °f supernormal and subnormal 

method to the humm d-cect application of Gastaufs 

tential is not readUy apparLt^iTth ^ *0 "^ol evoked po 

the spontaneous EFr ordinary EEG This is because 

the evoked potential n a niucli greater amplitude than 

However, some years ^ago^ G^'n^'^n" P'oced on the scalp 

to measure sensorv evfk»it » Dawson showed that it is possible 

repeats the stimulT many time! TnfT’" 'f 

trical activity of the enrt»v f ii*"° ®'’erages or summates the elec- 
procedure causes the °**0\ving the stimulus The summation 

whereas the evoked notentmT'^"!!'' mere or less cancel out, 

locked to It in 'toe 

the idea of applymrr Dawen ’ Late m 1956, we conceived of 

bility cycles with the aim V ^^thod to the measurement of excita 
^uch cycles and affective state^ the relationships between 

these now seem to he alTTm.fi- ^volved about instrumentation, but 
electronic summator that hi* Iowa, Shipton completed an 

a senes of pilot studies It ^ collaboration with Schwartz m 

a supenor instrument is bemcr t« tt ° several inadequacies and 
•t was possible for us to dpTm^^ if ®'^cver, with the first instrument, 
cy es, using the method of mt ^ human cortical excitabihty 

mation technique cem be measured by a sum- 

To measure excitability cycles i. 

b^ electncal stimulation of xhTuZ potential evoked 

atcral somatosensory area Fimir^ o the contra- 

rccorded o\er two time bases tC ^ series of such responses 

htenev of 15 to 16 milliseconds, and evoked potential has a 

e peak of the pnmary response 
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' t msec gate ^ 




“o?riLr.TsJS" 


occur, about 25 nrilliscconds rc'ptVr 

the amplitude of the second f ®P”^„yy„i „„5 in cxcilability folloumg 
first response, this fsul eS.ility curses. In «th .n- 

stimulation. Figure 3 shows b ^ j j|j, occurred after alxmt - 

stances, the recover,- of “T;”' •,„pcrnorm.al and suhnomul 

s=f -I" 

be the focus of further esplorat.on. 
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ItVhTrtnlo'f! ’-8“ —bor of applfca- 

ill an cxnlontorv 'i **“'*5' human behavior. For example, 

c ^.tct Hr’ rrr'’ "’'= ^'=“0^' thresholl i.e., when 

t in^ h^ev ; , *'= This obse;vation 

im ica cs that the cxobcd cortical potential may be used as a direct 

de nari' f ownrencss in the unanestheLed organism It also 

demonstrates how much additional meaning a physioIoS ind cator 
m.ay acquire wlien it correlates closely with tlm subiecIlve^cSr; " 

sh-pt- have .icaonmaicd 
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Conclusion 


During the fifteen year period covered by the studies reviewed here, 

response reinforcement have been fo renimred to bring the full 

the gap between animal and human 

weight of these advances to be P destined to make a 

IS here that psychophysiologic bridged if the same oh- 

unique contribution For the gap J observations can then 

servations can be made m man gctive and objective, on the 

be correlated with human ^ ’ , various expemnental condi- 

one hand, and with animal behavior "„X other 

tions, usually not permissible studies reviewed, it seems to 

If any trend can be discerned in the stun 

consist of a shift from the periphery j changing interest Tlie 

shift IS methodological rather *an a ma«« of_c^ 
focus of interest has always een ^ jr.^ygyer, as new methods become 
place “where vital things happen study brain functions directly 

available it is becoming more P°® , glimpse a coming era of 

It seems to me that we investigation, m which neurophysio- 

really focused psychophysio ogi provide some defini ive 

logical and pharmacological tools “ ” I do not visuahze discard 

raiation about affect In sue “.urSes I would rather anticipate 


logical ana ^f.vploDinent i uu ijui- 

information about affect In sue i would rather anticipa 

of the peripheral physiological PP ^ j.gmGcance from 
that these approaches f^^ther expect that P 

central nervous function sharpen the insight of psy 

logical information will help to sharp 

observation 


1 

2 
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Emotional Aspects of Mind: 
Clinical and Neurophysiological Analyses 


an understanding of the min wi sp definition and found 

aspects, I referred to the X rtouSt originates, the subject 

the following “'^‘"XXch^thmkT reasons, remembers, wills, perceives 
of consciousness, that which > rnTiprties attributed to the mind 

feels • Therefore, we see XtflXJfmm periling, thinlang, and 
are manifold including the entir 8 , of the mmd m turn re 

feeling to willing Each of these Xnsc— s may be defined 

quires further definition For exa p , environmental 

in several ways hut shall ere “When anything happens to me, 

contact To quote Bertrand Rusre . ^ ^tay be said to be conscious 

I may or may not notice it I Vonsciousness’ consists m tlie knm ^ 

of It According to this definition ,, „eant by •knowledge 

edge that something is BaPP™‘"S „ ^hief aspect of mmd 

in this definition remains to be in 8 component Emotion i 

for our present moused state characterized by cxpe 

here referred to as an organically arou 

behavioral alterations It is 
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discretely or to isolate them from the nexus of the other characteristics 
of mind. For that reason it will be necessary to discuss the emotional 
aspects of mind in conjunction with other behavioral changes \vrought 
by drugs whether for physiologic or pathologic aspects of the mind. 

The material to be discussed will be presented in three parts: first, 
V effects of psychotropic drugs on psychotic patients ex- 

i iting pathologically altered moods; second, brain mechanisms in- 
volved in the expression and experiencing of emotion; and, third, an 
experimental analysis of the effects of psychotropic drugs on these brain 
mechanisms in animals. 


The Behavioral Effects of Psychotropic Drugs on Psychotic 
Patients Exhibiting Pathologically Altered Moods 

the first part of this paper is to present evidence 
can affect in our therapeutic armamentarium drugs which 

by nsvchntrn ° abnormal emotional behavior can be corrected 

second that nf ti, advent of the tranquilizers and the 

rea°ragfwith ^ The first of these began several 

two tranouilizinc* r? mical use of reserpine and chlorpromazine. These 
patienS Zr. valuable in The treatment of 

elevated. The advantaelZ'^ or affect especially when pathological^ 
alkaloids as well a. f obtained from reserpine and other rauwolfia 
phenothiazine derivaf, ohlorpromazine and the whole family of 
categories These a ' ^“^^o'loenlly developed, cut across diagnostic 
of hLeracti™ results in all types 

The^hnicalcateeorie .^onefits from sedative influences, 

type who may be in a ms ” "f sohizophrenic patients of the paranoid 
disorder is chieflv tli f “®nzy or catatonic furor, the manic whose 
abnormal ehUnn iv ^ ° ^ mood, and the schizoaffective whose 
thought process as distortion and deterioration of 

delirium tremens with toxic psychosis, for example, 

and affective tension , hyperlcinesis, increased initiative, 

more reasonable levels hvlh activities reduced toward 

selves out and are nr» ^ ^rugs so that they cease to wear them- 
patients. onger trials to hospital personnel and fellow 

two kinds of desirabT general they may exert 

has just been referred to abore It 7nS n nonspecific and 

the emotional tone, one of our'ch.Z'''Z “ dampening of 

interests at the present moment. 
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Another drug action may be marked as more specific, die apparent 
ability to correct or mitigate the abnormal mentation, perception, an 

thinking of the psychotic patient on 

Tlie raunolfia drugs have been used “ 

over-all quieting action as they reduce ansiety and hostility and in 
general produce a calming elfeet At the same time Aey also evoke 
fpecifie effects m the correction of mappropnateness hebephrenic and 

elitatonie patients, asho may then exhibit a ™“"“ de! 

their sneech becomes more coherent and logical and their autism ue 
*eLs" These “o effects of the tranquilizers have also been d^elop d 

expression and of P p^nanoid. the mannerisms of the 

•Trrs'rs .. 

whose outstanding feature is ‘^®P'’“ ' , sadness and here again we 
depression are seized by an ™«>"^“;;,heTiges m behavior, 
find associated with the affective a ‘ concentration, self- 

including psychomotor ‘ ^ ,ypg 5 of depression are 

depreciation, guilt, and suicida p „ienic depressive disorder 

many, for example, the / LTp^Ld of involL^ In contrast 

Depression is also observed ? th milder symp 

to ihese IS still another type, the ‘agitated depres 

toms, termed "neurotic reac lo suffering not only from excessive 

Sion” IS applied to patients w o therefore exhibit a mix- 

sadness but also from ,he psychopathology of hyperactivity 

ture of symptoms representi g 

as well as depression H-s^ntment of patients with one or another 

Where do we stand in our tanatm t P general central 

of the depressions? We have long management of depressed 

nervous stimulants are used “C amphetamine pipradrol ( era 

patients It is m^-- ™ ’ 

tran). and methylphen date (Rita 1 


aate t*..-.-, , . s when applied to pa 

an! counteract fatigue These desirable chang^^ . , _ - 


Iges vvueii - 

and anxieties however may act in a 


tients with delusions ana .’features for these " 

situation and activate their psy f behavior whether e 

global fashion and stimulate command recently developed 

L desirable or - atorpe:! f r m— 


ts®; TimiX'^^pzSd rM-hd) t *e%S:;pe ““ewer 
oxidase inhibitors with ipronia ( 
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’;Laz^(Marplan).andtran^c^~(^^^^^^^^^ .„ treat- 

There are many reports *at im^ deoressive phase of the manic- 

ment of endogenous depressio | a But good results have 

depressue psychosis, “'1'"’'°“ Active depressions^ Simi- 

also been reported in selected Secondary to the 

krly in some of our patients in whom gg^ts 

schizophrenic processes we ^ oved valuable and, 

The monoamine oxidase ’’"T P^Bcity m the treat- 

hke imipramine. have exhibited some deg psychosis and psycho- 

ment of various types of affective depression, in P^y™'’^ and 

neurosis associated with sad effect '”“”y improvement is 

agitation as well, are greatly dimimshe n i,,,ors in chronic schizo- 
observed with the use of monoarnme oxidase 'nhibitors m chm 
phrenics who are depressed ^ We have, thereto , pahents 

mood can be significantly altered by P5yf’°7P’\;?™f,„ those who 
with pathologic elation tranquilizers are of j’V’! the anti 

exhibit sadness and hopelessness with suicidal tendencies 
depressants have been used successfully in many instances 

This review leaves us with a picture of the clinic^ success 

sent the consensus of psychiatrists who have used ^e that 

fully Closer examination, however, of the clinical effects 
there is no clearly defined border between the tranquilizers 
antidepressants Rather, they share to a greater or esser ex |j 2 

therapeutic actions in common A drug that is predominan y 
mg may be somewhat antidepressant, while an antidepress 
may also, to a degree, have a tranquihzing effect ^5 

A contrary opinion exists in regard to the tranquilizers , j^^y 
a belief that these drugs can precipitate a depression, a bene ^idence 
however be based upon superficial evaluation of the clinical g 

Ayd'* examined a group of patients referred to him because o 
Sion that was thought to be due to the use of either chlorprotnazi^ 
reserpme compounds In twenty three of a total of forty seven s 
tients the clinical picture was induced by overdosage with the p 
tion of excessive tranquihzation These patients recovered w e 
dosage of the tranquilizers was reduced and either a stimulan 
antipirkinson drug was added to the medication Two thirds 
remaining patients had a significant previous history of 
nell as of a basic obsessional personality makeup Not only i 
of these patients reveal a predisposition to psychic 
they also had a history of environmental stresses that could have ^ t 
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franlc signs of depression on their 

instances, in schizophrenic pa leii ' ‘ j schizophrenic aspects 

the nse of a tranqnilizing t2 result of the 

may unmask tlie depression personality structure of the pa- 

interaction between the drag . antidenressant drug may liberate 

tient. By the same token, the nse f .Jession by the 

schizophrenic n^ 'v^ere therapeutic 

depressive processes. The ^ of tranquilizing drags, 

relief of depression has been o i reaction of increased disturb- 

W. 

ance usually called akathisi< , reserpine, but rather to such 

use of phenotliiazines. and espec ‘ Achor,^= which indicate 

instances as reported by discontinuing reserpine and 

tliat mild depressions ^ ozerted on patients svith hyperten- 

thus forfeiting the beneficial rntients treated with tranquilizers 

Sion. Ayd< remarks that some depres ^ depression and 

rarLt^thf 

not only antidepressant achons odents with various diagnosis 

izing properties were revealed. O i^ P fhat rye 

forty-two were schizophrenics, . -jneteen the results were unsatis- 
shall limit the present d‘5“SSio • J ^^dous degrees of taP™^®’ 

factory, but trventy-three others ■ ^ohizophrenic patients who also 
ment. It is not so surprising j imipraroine. but six schizo- 

exhibited signs of depression ^P^J^^^dons and elaborate delusional 
phrenic patients, all with benefited from imipramme 

systems and without ,he results of imipramine cou d 

In this last group of fP'XteC a tranquilizing drug. When we tu n 
not be distinguished from *ose a monoamine oxidase 

to the antidepressants, we o se characteristic of ®P’^®® , 

inhibitor, relieved not on y *®X“eLs pacing of the floor obseived 

but also the agitation, we see that the clinical effect o 

in this type of depression. Therefore.^'^^^^^^^ ^ S’““a var^'ng 
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retardation But these two textbook pictures are not representative of 
other patients whose psychopathology re\eals greater or lesser com 
ponents made up of each of tlie hvo extremes There is a variable 
mixture of the symptoms of agitation and tension in all states of depres 
Sion and not only m the so called agitated depressions We note a 
similar mixture of symptoms when a depression is superimposed on a 
patient with a basic schizophrenic process, but it must also be remem 
bered that a schizophrenic person is not a completely different person 
from other persons in his feelings, thinking, and behavior and may he 
partly m a range describable for the depressed patient Goldman"^ comes 
to a similar conclusion 

It IS clear to experienced cLmcians that differentiation of depressive states 
from certain schizophrenic manifestations is not always possible and many 
patients, particularly severely psychobc individuals, have mixed s>'mptoni 
atolo^ and functioning Also the possibility of two simultaneous or consecu- 
bve illnesses occurring in one individual must be considered This problem 
can e c early debneated only with detailed case reports indicating mixed 
s^ptomatology, such as pahents who have alternating depressive and schizo 
p enic symptorns of classic punty, or depressive pahents who suddenly 
develop paranoid hallucinatory episodes after years of recurring pure de 
pressions ® 


Perhaps one reason that psychotropic drugs are used successfully is that 
both by tranquilizing and antidepressant 
fliiM Gibson® found that trifluoperazine can stimulate 

, ignant emotional disturbances who are too hypoactive 

ilIiistTni'"'^^^ tranquihze others who are too hyperactive, thus 

suEffesimn t “ influences of this phenothiazine derivative This 
imioraminp'^vv'^V^'^ illustrated by a comparison of chlorpromazine and 
uromaziup t, ^ drugs are antidepressant Chlor- 

powers thin helming and exhibits greater antipsychotic 

In a word wli mipramine is a stronger antidepressant 

iminramini tranquilization and antipsychotic action, 

hand, in regard tn chlorpromazine, on the other 

imipramme action, chlorpromazine is a weak 

encos"eVefamon.! tT”' that there are differ- 

e"amnl“hWom?v T “a Phenothiazine group For 

A u, ! I, *”®’’P™™azine (Vesonn) members of the 

dimethyl phenothiazine grouD®® nosing n, t 

2?™.’; S;Z” »” 
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Brain Mechanisms Involved in the Expression 
and Experiencing of Emotion 

Before analyzing the mechanisms 

on emotion, we must consider ^ on 

brain and mind, since these rag j d because with- 

hram The brain is regarded “ the ^ibstrate otj^ 

out the first we cannot have *® ihe philosopher. Bertrand Russell, 
relationship between brain ™ th^e physiologist regards 

says “It becomes possible t .._nosed of thoughts and feelings, 

as matter in the brain “O ““ ^ matter is merely one of 

and that the difference beUveen . q Judson Herrick ‘The 

arrangement According to ® ” ^ product made by the body 

body makes the mind, but *e mmd t ^^p ^ peculiar 

as gastric juice IS made by the s o ^ j jy apparatus, just as walking 

pattern of action of a special land 0^0°”^ apparatus-’ Both 

IS another pattern of action of attitude, distinct from a dual- 

definitions have in common thei consideration of the 

ishc concept separating mind mfraprimate 

effects of the psychotropic ,ve shall avoid the meta- 
mammals as well as primates, s.milarity among these 

physical viewpoint, which deni , j o„ary one that includes both 

organisms, and instead will min a The most highly evolved 

:dvlSg:“ for the laffer is a 

beLmes more complex Though not indepjd^ 

This variability is ’‘^^r'^ilnltit Lntal activities with the 

brain areas the more dis®rimin^ve of aware 

correlate with the evolution ,o their phyletic ancestors m 

of the last phylum to ^ ^ mmg The “r.n.act 

acquiring new relationship hebveen^ the of 

Lashley revealed a p . „ m run a maze communication 

cortex in rats and *®>’ for the future 
reasoning, foresight. »^annmg oortex m the 

and spolcen language p 
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mals and especially their highest representatives, the primates The 
mental differences as we go from rat, cat, and dog to monkey, chun- 
panzee, and mm are related to the number of cells and tlieir com- 
plesity of amangement m the neocortex In contrast MacLean has empha- 
size t at ere are greater similanbes m the construction of the rhinen- 
cep a on or imbic lobe, which shows similar degrees of development 
and organization throughout tlie enhre mammalian senes “ Lashley had 
previous y concluded that the fundamental emotional reacbons have 
cr, change in the course of mammalian evolubon “ These 

more comparative study of emotions in animals and man 

mind ™ discnminabve aspects of the 

exnression ^ study is obtained in the bodily 

minimum of °v.i especially m man, may go on with a 

”™nTasdvo ^Wes. but emotions find expres- 
and of the m^ °i^h tJ*® autonomic or visceral organs 

bon as obs^erved'm “ "b* required for the expression of emo- 

phremo oabent snV, ► j '^°S or cat Similarly, the schizo- 

Sakel reveals emnf hypoglycemic treahnenl of 

second Stage of m r Phenomena, especially marked in the 

the cortex Howevp” 5p°8lycemia with the funcbonal suppression of 
pseudo^Lbvf ■ “ “ th-^ '•obvity IS largely 

ness contributed know that there are elements of aware- 

formabon, the hvnothal ° groups of structures, the rebcular 

prunibvepstdLfctve 

midbram level and nmf, ni u expressions can be elicited at the 

brain stem below this leveA rebcular formabon Section of the 

behavior and further sugvesf<7l,'’'^^" reported by Bard to abolish such 
formation m the med,!f ;nvolvement of the midbram rebcular 

emoboneHess-rstadiP d°" fundamental aspects of 

spouse patterns sSbveWb:T*^r ^‘=- 

stimulation m various hvnotbal '*'s®rete localized elecbical 

normal animals are 000 ™^“' Alterabons are seen that in 

as well as with such phenomen.! ^ ‘•ssociated with fear, anger, pleasure, 
encies, and conbnuous restless”’ tendencies, cleaning tend 

thalamus or the motor corte, “r: Sbmulahon of either the hypo- 
effects In expenments in which th ° autonomic and somahc 

the somahc adaptations of the cxhrpated, however, 

evbapyramidal pathways ss Lesion ""nre effected entirely by 

either tranquilizahon or the reverse*" “uibic system may produce 

especially when, the more forward p^rhnn"" r" u 

P° n of the rhinencephalon, the 
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septal area and the olfactory tubercle were removed Bilateral extirpa 
hon of the amygdala and adjacent piriform lobe rendered animals easi > 
disturbed whde bilateral removal of the amygdala and hippocampus 
make for’ placidity and emotional unresponsiveness Recently a paper 
by King and Meyir suggested that the septal region and *6 amygdaloid 

and the limbic system *<= “^t^the anatomic substrate for 

rtirThe" 

“tr- whtftfdiTd 



figure 1 evoVes impulses 

Mesodiencephahc lemnKCi loathe thalamic ih"'* mdbmin 

that travel by way of the emn sc bilateral ncive formit'O" 

cortical sensory areas thc^fiber* impulses cortex Colhlcrals 

reticular formation, ^oiections and arouse the ccr a hj^pothalamus, uliirl 
to tlie diffuse tlialamic B^Jf^^Sicular formation pass to me 
mg stimuli from the cortex " 

in turn sends impulses to Uie ccreo 
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prolongation of its ascending activities m the diffuse thalamocortical 
fibers that together form the mesodiencephahc activating system 
(MDAS) 

Because of the basic role of tlie reticular formation in the physiology 
of the emotions, it is worth while to recall that it forms a central nehvork 
of gray matter containing neurons widi centrifugal and centripetal path 
ways extending m both directions through the spinal cord as well as 
the bulbar, pontine, and midbram levels of the brain (Figure 1) This 
reticular system parallels, in a way, diat of the lemmsci that hnngs 
sensory information to the cortex A sign of stimulation of the MDAS 
IS the replacement of a light sleep pattern consisting of slow high- 
voltage waves mtemipted at intervals by 14 per-second trams of low 
voltage undulations in all cortical leads with the alert pattern of 
potenbals of still lower voltage at 22 to 30 cycle-per-second frequency, 
chiefly in the cortex The hippocampus, however, shows 6 cycle per 
second rhythm, extremely regular both m amplitude and in voltage (Fig 
ure 2) These electrical changes give evidence of cortical and hippo 
campal coordination with the reticular arousal process Perhaps in this 
manner the MDAS adds the emotional cloak to awareness achieved by 
the classical sensory pathways We have no sure means of differentiating 
between the expression of emotion and the experiencing of emotion, but 
as suggested by Gellhom it is not improbable that the neocortex plays 
an important part in adding the element of expenence to the chiefly 
emotional mimetic functions of the subcortical and paleocortical struc 
tures 


The fundamental studies of Cannon'® and Bard® have revealed that 
Ae hypothalamus contains patterns for the coordination of visceral 
functions and muscular activities especially m states associated with the 
mobilization of the total organism as in “fight or flight” reactions The 
activities of the subcortical extrapyramidal motor systems are integrated 
Wit e autonomic discharges in such expressions of the emotions 
IS true that Masserman^* has shown that the hypothalamic activity is 
chiefly of the quality of awareness termed pseudoaffective On the other 
hind, as demonstrated by Murphy and Gellhom, hypothalamic stiniu 
lation can evoke cortical excitation Figure 3 is included m order to 
show that hypothalamic alerting may be evoked by the arousal of 
the reticular formation 


We have to thank many mveshgators for information on the third 
poup of structures called the rhmencephalon or limbic system which 
has received impetus from the work of Kluver and Bucy.^" Bard and 
Mountcastle.r Walker and Thomson”* Pnbram and Kruger,”” Spiegd 
and CO workers.”” Schreiner and Klmg”” and Rothfield and Harman”* 
The structures associated with the hmbic system include the septum, 
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.,gd.K 

campus, the hippocampal SV ’ ^ j,,ppocampus through 

Papez (Figure 4) ^ of 4 hypothalamus =» From that 

the foruK to the “'=‘"'"’''’‘“'5'^'’ J^iei attammg the cortex 

area they continue to the “1®"“ returning via the cingulum to 

of the brain m the cingulate ^ cingulate area the Papez circuit brings 
the hippocampus By means of t , ^ . f jjjg bjam into connection 
the crude paleocortical emotional su displayed by the 

with the more discriminative achv. paleocortical areas 

functions of the neocortex T'’"®’ , stj-uctures all interact with 

making up parts of j pLcipation of these three groups 

the neocortex A sign of ^ the electroencephalogram m re 

of structures is revealed in tlie footpad, evokes impulses 

spouse to noxious stimulus, pinching of the t 



FIGUnE 4 a la 2 anterior nucleus 

.em.aia.rnn.maue 1 '“^us'Sum 

of thalamus 3 cmguHte g>^us 4 i thalamus 8 l}?Dcnu P longitudinal 


it thalamus o t the thalamus -- jonguuva..— 

omix 7. habenula a nucleus H Is^medial olfactory stria 

iippocampus 10 intcrp mammillothalimic i jp perforating 

itna 13 mammillary body 14 mam ^.bcallosal g>-n«» 

16 ulfnclory bulb H Silum 22 s'"” p.tu.larV s'-mJ £, 

20 septum pelludicuin pituitary s'“”^„„"Mdapted from -Plissioloo 

24 hj-potha amus 25 posten^^ 1^^ septal region (AOap 

caudate nuclei m Scope ttl35 4 1) 
rharmacolog) of Emotio 
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which ascend the lemnisci, and is relayed by the specific thalamic nuclei 
to the cortex to bring awareness (Figure 2) At the same time collaterals 
arising in the lemnisci pass to the reticular formation which in turn 
excites hypotlialamic mechanisms by means of collaterals and also stimu- 
lates the cortex via the diffuse thalamocortical projections Further 
examination of Figure 2 reveals that botli the limbic cortex and hippo- 
campus are simultaneously alerted Furtliermore, tracings from the limbic 
cortex, which in the rabbit is similar to the cingulate gyrus in man, also 
shows the participation of that portion of the Papez circuit in the alert- 
ing reaction Figure 3 was included because it reveals that direct elec- 


trical stimulation of the midbram reticular formation can evoke changes 
in hypothalamic function The point we wish to make is tliat these 
three groups of structures do not necessarily function independently of 
each other but under certain conditions act together in an integrated 
way According to Harris ‘The reticular formation, the hypothalamus 
and the limbic system all seem to be intimately related to the regula 
hon of sleep and consciousness and to emotion ” That is not to say that 
they are the only areas of the brain involved m emotion, and we know 
^at many parts are interconnected on a basis of reverberating circuits 
f‘or example, some of the primitive emotions seem to have a thalamic 
Jite, especially those evoked by pain and usually allocated to the mid- 
iM nuc ei, t ose thalamic nuclei which also give rise to some of the 
diltuse thalamocortical projections Furthermore, as we have seen, the 
reverberating circuits include cortical achvities and there seems to be 
fnr oubt that some kind of cortical participation is essential 

experiencing of most human mental processes But be 
fclamurrnH'!u“u the reticular formation, the hypo- 

mven the^rf ^ 'vay they will be 

tition of the^iia f hereafter, thus avoiding the repe- 

cXlon * a structures Though thymen 

^d thrill adjectives t^motropic 

psychoCherd I synonymously with psychotropic and 

thit amoL the ^ ‘’’•s group of drugs It is worthy of note 

feeling and * a 7 meanings of the Greek word, thvmos, are strong 

the brain especially involved wuh fp5 indicates the parts of 

for sure the PYTri ^ 4 - feelings and emotions We do not know 

mclurd undertt te™",h these three major systems 

have however fli y, ’ interact with each other We 
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“ n'f -iab!l f— by way of the tbala^as and 

^T'our conception of the thymencephalon. we must not forget that 



figure 5 reticular forma- 

Sen..d.agra„n.anc Jlusuauon of 

non and the lm.b.o „„ofe. and the ^“rt.eal senaW «eas 

pathways to the fhalamic s , arrows) to the The reticular 

as a collateral (ff 

which IS continued to ^gnj descending motor acti ^n- 
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this area is the chief repositor>' of the biogenic amines of the brain, 
acetylcholine, the indolamines, including serotonin and the catechol- 
amines, chiefly noradrenaline and dopamine. In contrast the ncocortev 
and the cerebellum contain minimal quantities of these neurohormones 
(Figures 6 and 7). Whether or not changes of function in die thymen- 
cephalon include alterations in the metabolism of serotonin and nor- 
adrenaline IS not proved. The roles of acetylcholine in nerve conduction 
and synaptic transmission in the peripheral system have been studied 
for many years. Less is known in regard to the function of acetylcholine 
in the central nervous system, though it seems established diat certain 
areas of the brain are cholinergic in part.®** We have still less knowl- 
edge of the parts played by serotonin and noradrenaline. Suggestions 
have been made that they may be concerned with central transmission*^ 
or that tiiey may be involved in central transmission perhaps by modify- 
ing the action of acetylcholine or other ncurochemical mediators.*^ 



C ^ , figure 6 

oerotonin content of the human brain Th*. ^ i . 

serotonm, an indoleaimne, include the hypolhEi.r? 

Uiau u. the ue^cotte. ^reSu 
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tissue 

figure 7 Jin 

Medial sagittal section of a dogs brain *°Xg*bram'^tte'’catcchS™mes especially 
micrograras per gram of fresb tj^ue I" the hypothalamus and hen 
noradrenaline, are at their mammillary bodies and the reticular formation 

vie have thus compared neocoilical ^m'rhe latter are 

lar formation, the hypothalamus, an emotion It is true that 

the parts of brain * \u7the discnmmabve experiencing of 

they afford crude awareness too shown that under the 

emotion is added by “ticular formation, the hypothalami^ 

influence of a noxious stimul , thymencephalon, 

and hmbic system can act “f^rthtse P^s of the brain We 

we have included the ' ^phalon contains biogenic amines 

have also pointed out that t e ^ relatively free of them As we 
m contrast with the thymencephalon rather than the neo- 

shall see m which^s chiefly affected by the psyc 

cortex IS the part ot tne ui^n 
tropic drugs 


An Experimental Analysis of the Effects 

^ T\ axn Tlnin Mechanisnis 

of Psychotropic Drugs on B 

A Companson of Animal and Human Bch produce 
We would lAe to know how h.nformation should be sahi 

desnab,rd.fferencesin be^^^^^^^ It is also possible 

able for understanding 
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that this knowledge may throw light on the underlying causes of these 
behavioral abnormalities. At present there are numerous drug actions 
that are unexplained, especially in the field of human observation. It 
is the purpose of the third part of this paper, then, to present the actions 
of psychotropic drugs on animal brain and to compare them with be- 
havioral changes they cause both in animals and in man. For example, 
the effects of these drugs are not necessarily uniform. A tranquilizer may 
be of aid to one paranoid schizophrenic patient and not to another. This 
divergence between therapeutic results and clinical categories appears 
to an even greater extent with the use of the antidepressants. There may 
be many reasons for such discrepancies: the different personality struc- 
tures of the patients involved and their individual past histories. There 
may even he basic differences between two patients who, because of 
apparently similar behavior have been placed in tlie same clinical cate- 
gory, yet, on a biochemical basis may be dissimilar. We are now 
eginning to make our first exploratory observations in these directions, 
oward that end it would be highly advantageous to make neurocliemi- 
ca an neurophysiological studies on the brains of patients. Such 
studies are difficult to accomplish, and even if successful would prove 
on y at ehavior changes and the neurochemical findings are the re* 
su ts ot a common cause, the administration of the drug. It would require 
of such correlations before we could begin to consider 
eau 5 P -in J effects and the behavioral alterations represent 

animak flia ^ hetter opportunity to examine the brains of 

can nf rlifF ^ of patients although this brings the additional handi- 
studv of ^ species. But the most important disadvantage in the 

be sure whpf^ ° psychotropic drugs on animals is that we cannot 
of usvchoHn n exhibit aberrant behavior similar to that 

ofSvLr and^ • interested in the emotional aspect 

which animals diffeTfrom man ^ 

less controlled and . n’^Pression of emotions is that they are 

izL eterietef r degree by previous social- 

whom Mrcention'c^^Tu “ resemble human infants in 

advantage is theref o ^ from its emotional content. This 

pSSfon of ahn^-ltT'’ bnhnvior in animals. The 

reahzeriufw tw'^d laboratory has not been fully 

in some wavs a ma ^ °g suffering from rabies encephalitis resembles, 
as the anima^l exhih^r d •‘'^'“1’’’'’®”''' with extreme excitement 

h>^eraS nor" 

frr ftfe ’’'‘™ '“tT'’ *° P^ynhotL™eac%rrgTm animals 

meZf lTl T r '^Ss in human volunteers. This 

method can be used, with proper reservations, as an approach to the 
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study of atoormal behavior, but thus far we have not been able to 
reprLuce behavior identical with that occurring 
Conditions approaching experimental 

been produced in dogs trained to distinguish between a cu le and an 
ellipse as the animals have finally become frustrated a fte shape ot 
the ellipse is gradually changed ^ irand “^its 

animal loses previously characteristically occur 

uncontrolled excitement, but all these s>™P , j f 

in the experimental chamber and presented in 

when removed to another ™ ak objected to 

this paper have 'nade “n the sedative 

psychotropic drugs. It is easy to l,„„„ti,;o 7 (ne derivatives simi- 

:^ects of die rauwolfia or chlor- 

lar to those exerted on man under action is seen on the 

promazine. Motor activity decreases hostile behavior toward 

rhesus monbey, a primate frequent y “ ' barbiturates. As 

man. These drugs prolong the , ^,g),avior cannot be compared 

mentioned above, these changes i , . g^tions are concerned. On 

with human results as far as “'f r^°Xen^ ^hich is not only ob- 
the other hand, they do show a f Ziects who do not 

served in psychotic patients but 

suffer from pathologically elevated emotions. 

The antidepressant action ^ethylphenidate, and other 

lating properties of ampbetamin , P P ’^gj of imipramine is more 
central nervous hf^ated oranimals in activity cages, 

specific as evidenced by resu 

Unlike amphetamine and th j^and, animals 

imipramine does not evobe ''>'P'’”^;.„ip„mine the same as humans 
with drug-induced depression >■“?<’'” ^ counteracts the closure 

with depression due to disease- «n temperature, 

of the pupils as well as that of yy the administration of re- 
slowed heart rate, and diarr e „_„„ot antagonize the action 

serpine'^” Nevertheless, imipramine < , jpecificity is prod“'^f‘' 

rere^tae to prolong barbiturate mLase motor activi^ 

by monoamine oxidase inhibitors, -'h-* do 

eLept after prolonged medicanom „y,g,y slight *6"’“ 

mals and human patients is Jo are not depressed. ^VI cn 

effects are observed in ^ given to an animal who md 
sedative clFect of reserpme 
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serpine is administered after onpf 

exhibit marked signs of Furthermore, these altera- 

foreleg clonus, tremors, an p temperature in rabbits. 

tions are “ nfoduced by doses of monoamine oxidase 

These stimulating actions are produeea y nor 

inhibitors which by themselves ... j j these antagonistic actions 
overt signs of central stimulation To “f “"^Uromazine on rats, 
we shall compare the effects of The first re- 

For these experiments four groups y,<,gram; in the second, third, and 
ceived reserpine, 2 milligrams p i,^™inramine 10 milligrams per 
fourth groups reserpine was and chlorpromazine, 

kilogram, chlorpromazine, 2 milh^a P ^ in figure 8, hypo- 

10 milligrams per kilogram, '“P® palpebral ptosis all induced by 2 
thermia, diarrhea. “I^/^ere antagonized by the suke- 

milligrams per kilogram of res kilogram of imipramine. The 

quent administration of 10 depending upon dosage. With 

results of cMorpromazine are , „azine the reserpine-induced 

10 milligrams per kilogmni o ^^uj_ 2 milligrams per 

actions were not antagonized. O pp.g gpd the diarrhea. Thus, 

gram reversed both the ^ mmazine can counteract reserpine in a 

under certain conditions f ii^pramine. The sedation pro- 
manner similar to *at observed i^thrmpra^,^^^ 

duced by reserpine is, however, uucordance with the conclu- 

promazine. The animal . nations that a ttanquihzmg drug 

sions derived from our clinical obs ^u attempt to make 

may occasionally reveal ®P' ^p^avioral results we shall examine 
an experimental analysis of * v ipipgical alterations J 

various neurohormoual and '=*“ ™P^^f„hLan mammals. Inciden^^^^^^^^ 
the psychotropic drugs on the b am of m *ey woidd 

if these drugs evoke "'^Xvior in patients receiving these 

be suggestive of correlations with beha 

drugs. 

ElectrophysiologicalandNeurohormonal 

Observations on Animals u-vchotropic drugs on 

oxidase inhibitors and especially 
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TABLE 1 

Effects of Some Psjcholropic Drugs on Evoked and Spontaneous Potentials of Brain 



CHLOHPROMAZINE 

RESERPINE 

IXOPRAXONE MAOI 

Reficular 

Inhibition®* 

Inhibition 

Inhibition®® Stimulation’ 

formation 


followed by 
stimulation®* 


Evoked 

Facilitation®^ 

Depression 

Facibtation®^ No effect®^ 

hippocampal 


followed by 


response 


facilitation®^ 


Spontaneous 

rhmencephahe 

Present®* 

Present®’ 

Present®’ Absent** 

seizures 




Recruitment 

Faabtahon*® 

No effects*® 

Facilitation*® No effect*® 


fate, pBenylisQpropyl hydrazine, isocarboxazid, and tranylcypromine For 
eiectroencephalographic examples of the blocbng or stimulation of the 

2 and 3 F.gure 9 

Dreciirsnr n of reserpine, tranylcypromine, and a serotonin 

while pv!!ni"l ® “^g^tude of the evoked hippocampal potentials,** 
natterns -i ^ 0 amygdaloid and/or hippocampal spontaneous seizure 

mue ?A h' exemphfying this action with reser 

function by orr;mlI~::\r 

of twn lira effects of various drugs on concentrations 

are indmaf^^ ormones The relative intensities of these changes 

of the fnll^ ^ e number of plus and minus signs Thus, the extents 

admini<;h-ah«^ ° serotonin and noradrenaline as the result of the 

tivelv are ^ reserpine and monoamine oxidase inhibitors, respec 

promazine n increases of serotonm due either to chlor 

promazine or unipramine 

tranqi^izers on tables reveals httle in common behveen the 

drugs do not aef antidepressants on the other These 

affect the hram m^^cha^ manner, not even on a general basis, hut 
rac eristic ways which, at least superficially, haxe 


table 2 

eels of Some Psycliolrop.c ^gs on Concentrations of Brain Serotonin 
and Noradrenaline 

ScTolonm +°i waaiiTNE unpRAMU-Tj 

~ +=' + +!! 


Noradrenaline 


0 ” 


053 


+ +" 



after RESERPINE ZZHrs after RESERPINE 
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MiHU-BOft. CHLORPROMA2NE — 6 0*9 /ko 

R WORM COTO 

E^ea^iP 

S.™„,us = 9 voU. 15-.Aec dun.Uo„, r/s. f.e,ue„c for 

PIGXJRE 11 and waning of 

SpZ— 

tion of recruitmg responses « P™r® 

The leads are indicated m figure 

Me rn common Obvmusly, bo tow^" 

changes m regard to oena , ^ 5 however, are sugb , 

deprfssants Several mmor c^elMJ , “"’PP “ an anh- 
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facilitate recruitment. Similarly, both cause moderate increases of sero- 
tonin without influencing noradrenaline. It is striking that imipramine and 
promazine have the same chemical constitutions except for the substi^- 
tion of diethylene linkage for sulfur. Lest the reader come to the 
conclusion that these drugs are exactly alike in their basic effects, it 
should be pointed out that the dosages required to produce the basic re- 
sults are not necessarily of the same order. Moreover, sciatic stimulation 
of rabbits evokes contralateral cortical potentials which are of greater 
amplitude in animals on imipramine than on cblorpromazine.®^ Thus 
imipramine has this enhancing action not possessed by chlorpromazine. 
Among other differences, Sigg®- has noted that imipramine is less effective 
than chlorpromazine on the conditioned escape-avoidance response m 
rats, in alcohol-induced sedation in mice, and in reducing rectal tempera- 
ture in mice. The basic actions of reserpine and monoamine oxidase 
inhibitors, in general, are diverse, but their influences on the reticular 
formation and on recruitment bear resemblances to each other. A review 
of Tables 1 and 2, therefore, suggests that tlie differences in the actions 
of these drugs may be more apparent than real, in that they may differ 
in degree rather than in kind. 

Effects of Psychotropic Drugs 
on Rhinencephalic Seizure Patterns 

We have previously discussed tl>e power not only of reserpine and 
chlorpromazine hut also of imipramine to evoke amygdaloid and/or hip- 
pocampal seizure patterns,”. «• «’ We have also suggested a possibk 
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mfluence of rhmencephalic seizures in correction of schizophrenic 
thought Seizure patterns of these hmbic areas may not only prf'™ 
their contribution to the Papez circuit but also “ 

function in integrating rhinencepbalic achvity with that of 
Thus the loss of this function of the Papez cucuit is a P“ 5 'ble factor 
in the prevention of the morbid thinking of schizophrenia The tan 
quihzing influences of rhmencephalic seizures are seen in a cat unde 
the influence of chlorpromazine which will not attack a mouse b 

mouse until after the discharge is completed 

Effects of Psychotropic Drugs 
on the Keticular Formation 

t «« ilip cfranee combinabon of antidepressant 
A further suggestion on b*® ^ observabons of behav- 

and tranquilizmg actions comes o influence on the rebcu 

loral effects, and we are again re emng Table 1 5' We shall, 

lar formabon which has been panted » „ 

therefore, mention on y ^"®^ gn to a rabbit the reticular 

imipramme in relatively srnall m nain usually seen m 

formation is blocked and the alerting r P jm^ever tliat tlie lem 
the cortex fails to appear It is " “XlcsTo th^ It .5 of 
mscal functions continue ^^^,„g^the phenolluazines in general, 
interest, therefore, that analgesics in the control of pain 

and imipramme improve the e e * „[,» nf mm that is preaenled 

Probably it is the discriminative “P®""/* S" reserpine, wind, 
by blocking the reticular 1°™'“*'°" [^55 scdabae poners tlian 

activates the rebcular 1"'™®'“’"’ ^ mhibitors, reserpine, and cental 

chlorpromazine 5' Monoamine o\i ^ pipradrol, and mctliyl- 

nervous system stimulmts c’entml nervous 

phcmdate all evoke EEC ,’’®"’Te adrenergic receptors of 
system stimulants cause arousal b> reserpine 

the midbram reticular formation Tl'® ^ more complicated 

andoftheklAOIdriigsareunkmon-ntat^^ nf 

lliat those of cental nervous s>stcin^ ^t^^ paltcm later to 

reserpine is the transitory pro iic s, rs perhaps the ahilil) _o 

be followed b> a more enduring acmal „icse LI.C 

reserpine to affect serotonin ^^^''^unistratien of S-hj droxv trap ta 
altcSlions Rabbits with .“7^" EEC patterns Smaller 

Phan, a precursor of serotonin, aahibit these 
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doses of 5-hydroxytryptophan evolce sleep patterns while larger ones 
are alerting, as previously reported by Monnier and Tissot Our work"^ 
shows in addition that the different patterns appear to be associated with 
two different levels of serotonin m tlie brain Moderate increases bring 
on sleep patterns and larger ones, above 300 per cent, cause activation 


Neurohormonal Effects of Psychotropic Drugs 

We shall next follow clues afforded by a study of serotonin and nor- 
a ena ^ ^ regard to the mechanisms of action of the psychotropic 
drugs Brodie and Shorei^ have found that after a single dose of 5 
mUhgrams per kilogram of reserpme given to a rabbit the nse and 
isappearances of tlie drug m the rabbit brain takes place in approxi- 
while the serotonin concentration is reduced to 
hours and thereafter 

thp normal levels in the course of a week Later work by 

tion m ^ igotors showed that the decrease and subsequent restora 

rerlnmXtnr uloslly those of 

brain conoenh- h ® period in which tlie animals suffered low 

.nducerpretond?ranri'‘l ^ *0 sedation was 

tunity to make this dis^ ^ sorolonin or by noradrenaline, and the oppor 
SU 5171 (Cibal Ri- ^™'u®hon was afforded by the reserpme analog 
analog m a dose of o°5 ii Shore's have shown that this 

by about 85 ner optv * 1 .™* '®ram per kilogram decreases noradrenaline 
tonin and, most imnortpni^^i, relatively little change m brain sero 
of dosage to 2 miUm ’ *''*^*^ change m behavior An increase 

bramseltln.r„dSu"::i^''’®™"r°''“ P^ “ 

fore, concluded that tlno j ation is observed These authors, there 

factor in the therapeubcresuTirrf reuy he the active 

thit there is at least one H reserpme It should be noted, however, 
using different exuenmpnfof^^”^*”®, Sheppard and Zimmerman,®^ 
tween brain serotonin and h failed to find correlations be- 

Spector, and Shore ^ avior similar to those observed by Brodie, 

the suggestion of Brodxe^i ^"^orrfandmg of the action of serotonin is 
trabon of free serotonin m th^ increased concen 

serotonin from its bindintr sju reserpme releases 

, because of this release the sero 

See. however, the recent J5ndings of 

ags ot Green and Enckson ” 
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tomn concentrahon of the body falls, ' th^ boX 

tinuously elaborated ai>d thus the level of 

IS raised above normal despite the diminution f ^ 

S'a^so he" attled°U"Km>n”s~ of" hTprecursor Bogdansh, 

hers of the various mammalian speci milligrams 

10 to 20 milligrams per kilogram or “ TsO to^O milh- 

per kilogram, sedation was evoked i g Systematic 

grams per kilogram. general confirmed these con- 

observations made “ ^ . tonylcypromine miections of 2 milh- 

clusions In dogs pretreated ,„„,m„t,an indicated sedation, but a 
grams per kilogram of ^ ^ P serotonin precursor produced 

dose of 7 milligrams per j by s.gns of central nervous 

only temporary sedation whic individualized from animal 

system excitement These structure Neverthe- 

to animal, perhaps being conditio y P „ series of dogs 

less, the following behavioral ^ „ festination of hind legs, 

motor restlessness, ataxia. temperature 

aggressiveness, hostility, an a animals, but in other 

All of the above observations ^^^^bgni.aal changes m patients, 
studies we compared „ye agreements betueen the results 

and, m general, there ,„,4ired tlie urinary excretion of 

obtained on animals and ma as «ell as that of 5- 

tryptamine, its ^..‘hIAA) in patients rcccn mg rcsc^ine . am 

hydroxyindoleacetic acid (5-HIAA). P adminislra- 

isocarboxazid separately and toge*er So°" obsersed m 

bon of rcserpme a short period of „[ „.e cxtrapsramida 

three of six patients and ’restlessness and anxiets as v eil 

system with signs of akathisia or mo'«; b„„nai that pheno- 

as activation of the psjchoti ^ P evoke disorders of the 
thiazines, and especially ^««'P‘"^,r'"e:'er. improved with 
py.amid.al funebons vv W- ^ "■•!^’e:r^''^::".a”rL‘^ianha. 

taneoiis incrc.asc of nn Iiirf' doves of i 

observedminfrapnm. to mammals 
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These elevations in urinary conshtuenls became even more marked in 
five of nine schizophrenic patients during the placebo penod imme- 
diately following the cessation of combined therapy with reserpine and 
isocarboxazid The periods of highest urinary excretion of these three 
products represent the occasions during which the patients became most 
distmbed, when extrapyramidal signs, including akathisia, or motor 
restlessness, and anxiety appeared and when the psychotic symptoms 
were activated Thus, both extrapyramidal abnormalities and behavioral 
^sturbances were associated with increased indoleamines We have 
thus disclosed relationships between abnormal behavior and the in- 
crease e immation of indoleamines and indoleamine breakdown prod 
ucte in the urine From our results we cannot say which one of the 
indoleammes, serotonin or tryptamme, is involved m this process Either 
derivatives, however, may be factors m the 
“sjchosis ® “rtrapyarti'dal system and the activation of the 

trations of* and isocarboxazid may increase the concen- 
trations of free serotonin then mechanisms of action are different With 
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reserpine, not only does nnnaty 5-HIAA become greater but also 
tryptome and indole-3-acetic acid But with monoammeoxj^Jase m- 
Sbitors 5-HIAA falls and usually to a much ^ 

mdole-3-acetic acid while tryptamme continues at ^ 

profound diminution of 5-HIAA is caused by the power of isocarboxazid 
to prevent Ae breakdown of serotonin which, like ^ptamme rises m 
iTody Our results with the catechol-mes- of *e unne show th t 

a,, .li «. a.cM.on ..il. 

noted with mdoleamines me rise or c 

rather than to precede bmin serotonin m 

That the monoamineoxidase inhibitors companson of the 

anraials and may do so selective y can ® ^ , Costa'® (Fig- 

effects of these drugs on „ a, so increase brain noradrena- 

ure 13) The ’"J smaner m magnitude m comparison 

line though the rise is delayed tservahons of rabbits, following 

with that of serotonin (Figure 14) j Shore" report an 

medication of ^ous’stiLlation and increases m brain 

association between signs or n 
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noradrenaline With the administration of phenylisopropyl hydrazine in 
doses of 2 milligrams per kilogram for four to five days the levels of both 
noradrenaline and serotonin were raised Only during the period when 
the noradrenaline contents of the brain stem were highest was there a 
marked degree of spontaneous motor activity, increased motor response 
to tactile stimuli, and constriction of the blood vessels of the ear in rab 
bits After administration of the drug had ceased, these signs disap 
peared with the fall of noradrenaline although serotonin still remained 
elevated Thus, the evidence is in favor of a role for noradrenaline as 
well as for serotonin in abnormal behavior 


Tranquihzing and Antidepressant Effects 
of Psychotropic Drugs 


Our review of the clinical effects of the psychotropic drugs disclosed 
that the usual classification of tranquilizers typified by the phenotliiazine 
denvatives and rauwolfia alkaloids, and by antidepressants, including 
im^ramine and the MAOI drugs may he regarded only as a first ap- 
antXrfr!'”'’ may exert antidepressant actions and 

of tho ^‘'^“‘Jh'I'Zing influences Another comparison 

(Tables drugs made on the basis of animal experiments 

and irninram" J®''®nled strong similarities between chlorpromazine 
aminTSl 1" h m f Ae mono- 

vations and , Taking into consideration both clinical obser- 

membL of ih f'° may conclude that the various 

and antidepresLvf qZhhef^''’’”*"''^''' tranquilizing 


ouitiinary 

to the examimtion^orT^' ^ behavior have been limited 

In the first part of this* ^ ologic expression by psychotic patients 
clinical pictures of a s found that between the two diverse 

deeply depressed patient wuh sfT ® manic phase and a 

are many other forms of ah Pmmund psychomotor retardation there 
tions of the hvo extremes' iT***^**^ behavior revealing various combina- 
depression whde a denressoft *** '™P'*'^®mc patient may exhibit signs of 
and show other evidence of ^aVt”** hyperactive, pace the floor, 

case a mixture of svmntoms f ™'”'’ “mnety, and tension In either 

observed in the same patient different clinical categories is 

tranquilizers, phenothmzme clinical results produced by 

dmse of the antideprerant 

epressant drugs, imipramme and monoamine oxidase 
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inhibitors These drugs are classified in tvvo apparently 
but closer scrutiny suggests that they are not so different as 
by early studies, since drugs that are chiefly tranquihzmg may exert 
y y . -I loccpr pvfpnt while medications used 

antidepressant actions, though to a lesser extent, vvnne 

mainly to relieve depression also possess some 

sr;”Ss 

p« .. «... «.p« 

cemed with the expression of emotion^ re^ic^ contribute crude awareness 

and limbic system * tocether and also to avoid repetition 

of emotion Because they may g thymencephalon It is 

of these names they are given the single ‘-m.Jh^e^ ^ 

realized, however, that the differently to total heliavior-for 

the various brain areas conto native experiencing of emotion 

example, the neocortex adds *e "ting of examma 

We have found m the third part cff this 

tions of the effects of these jja,gs are localized m the 

major drug actions of the P^P'" -,_ted out that these actions are 
thymencephalon, although it is a ^ the dilFerences m the 

witepread in the brain We hVsedativo effects of the 

major effects of these drugs “ of .„.praminc and the 

phenothiazines and rese^ine _„„nteract this sedation But a com 
monoamine oxidase inhibitors to j j^^d 2) reveals simihntics 

panson of eight different „,„a and to a much lesser 

behveen chlorpromazine and ‘ P‘ oxidase inhibitors U '5. ' 

between reserpine and the mo drugs is complex, innuencing 

fore, obvious that the ° uhich are affected m different 

the function of many brain = .abstance is impossible to say 

Mays ^^’hetber or not we .‘'"“f/JLges m bchaMor are resn Imnts 

at present, but It would seem that the g especially those 

of 'diverse consequences m — diversity wH some ^ 
which form the tbymcnccp la , effects of these drugs '[P? 

furnish the -Pl-ation for the jxed^^ „nd ant.deprcs 

havior and ^^hv some dn g of 

'•■'"u" would seem that, m this »>>■<*' .f, 

thelmhaxiorof p-hoticpatients^^^^^^ evidence for the complex a 

trm;«.n"psychot.cbchavaor 
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One Aspect of Mind 


In th,s paper the authors would 

for bringing closer nervous and mental function 

of vanous inveshgators concern developmental psychophysiology, 

These hypotheses form ^ “Jntal phenomena which parallels 
that IS, an ontogenetic physiology ol mental p 

the growth and experience o t ein ' , nf those structures of 

The nature of the anatomica -nntinues to be a central issue 

which the individual mind is a functi ^on of the anatomical 

m any discussion of mental p ®"° ^ permanently acquired altem- 

and physiological changes ngram’'”) has for several decades 

tion of behavior (‘■the search for 'h® ^^'.nh has not been iinre- 

occupied inquiring minds m tie irrescrsiblc stiaictiira 

warding Riescn- and others f®7„f stimulation for prolong 

alterations in a sense organ m 1870 of “[ 

periods The very early °'’'‘®7'' ^ following destmclion of their 

Lvelopmg central ncraous „„ „.e possibility of grmah 

neuronal afferent source focused demonstration of decrease 

SMth function, yet there has been w result of 

or increase in number “ T^Mnc" observed a dccrcas 

tional deprivation or '77 rj^rpresiimabh . a ,7,i™ 

cholesterol formation (an . nervous structures in ' 

myehniaation) of P®*’® ®"' ^ 

the mfant animal \^as mst 


181 



182 


Mind as Brain 


not suggest an alteration of neuronal s>Tiaptic structure, but it is clear 
that the metabohsm of neuroglia and, in turn, of neurons of the central 
nervous system are influenced by endocrine and general metabolic 
function, which are influenced by tlie stimulus environment Relatively 
short lastmg changes in synapbc resistance of central neurons have 
been reported, and Bums^ lists the mechanisms proposed by various 
investigators to account for these changes These long-term neuroendo 
crme influences and short lasting changes m synaptic resistance are 
important variables in the development of central nervous function But 
the first principle upon which the present discussion will be based is 
that nerve cell types and tlieir synaphc associations are determined by 
genetic and cytologic pnnciples which do not differ from those of 
general cytology and that new synaptic associations are not formed as 
a result of function There is a wealth of evidence suggesting this pnn 
ciple and it appears that the problem of accounting for the plasticity 
ot behavior in a fixed neuronal structure has been the mam reason for 
le continue search for a permanent anatomic alteration accompanying 
behavioral change 

mmd is made more difficult, rather than 
r,, 1 ® People, the second had best be stated immediately 

tion ** ** differentiation and integration of electrical evcita- 

should ho f system, neuroendocrme mfiuences excepted It 

cndolr^ T *15 distinction beUveen nervous and 

an endocnnp spurious, since each nerve element is also 

an alfcra^r T n “iiurohormonal output by which 

elfccted'fsi-nani p emical activity of an adjacent nerve element is 
tions adimed (neuron'^tan^ P‘'“P“8ohng biochemical reac 

concerned with thrrctai^rr''''"”^ be largely 

The mechanisms by whidi the^H accompanying these changes 

ercitation are accomnlishprl and integration of nervous 

Let us start hv a 1°*^ the body of this paper 

« an unanswered quesho origin of this electrical activity R 

"itlun the central non. ” "'Mother activity may arise “spontaneously 
tares are primanT'’L'^'‘'^'" ’ l-st central nervous struo- 

concemed with incrcnsinR Tn'd'T “'"‘‘'’“y “"d seem principally 
scnsor> rcccnlors \ oecreasing the rates of discharge ot 

enneegeeS ™“P'ars) and of motor and endo- 

of the ‘centers" and ‘mtlm!?^ discovery and description 

manv different structure have^L ‘"P“‘ output, and 

Inniing emotion, and oUier 1 ,p), “ centers of memory, 

years a beginning knowledge of “neepts In the past fifteen 

systems Invmg widesprcad^inlnt, t “"‘‘'“"’V and physiology of centnl 
g v.oespreaU mhibitoiy and faciIitor> mniicnccs through 
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out the central nervous system has been gained. Knowledge of these 
^sterns remains sufficiently limited that they continue ‘o ^e 
mesencephalic and thalamic reticuhr formations, and much work 
ward the definition of their component elements rema ns to be done. 

But aheadv they are a great addition to the understanding of how cen 
But alreaay iney are a ^ extensive literature 

tral integrations are accomplished. There exists investiffator® 

on this subject, but a few examples may 

demonstrated that stimulation of ° rje and others® then 

resulted in inhibition of activity in the ew ^tUlus, 

demonstrated that an g, 5 g of activity in the first 

e.g., a series of clicks, resulted m ^ ” ,hiftin7oT attention to 
central receiver, the cochlear nuc , decrease of activity in 

a different stimulus, e.g., been demonstrated at 

the central receiver. Similar phenomena ^ 

most every level in "®”bese systems are intimately con- 

experimental animals and in ' „„d the wakeful state, 

cemed with the jjgss and others have described the 

The extensive works of W R He ^^ctures in mediating 

role of the hypothalamus and behavior, e.g., licking, swallowing, 
certain basic self- and >;“e-prfseH'mg t^ral behavior. Whereas 

defecating, urinating, ejaouIatin& a ^ nervous integrations are 

in lower animals these “ "f in A patterns, in the 

many and include cerebra largely mediated by subcortical 

human they appear to be fe „ffer^birth most lower animals 

. structures. For example, vepi portly after 
show good visual Pa**n™.d‘a“ human, a finding well lUustrated 

acquisition of patterned a others who, following removal 

by patients reported by en ^ ^ recognize visually simp e o 

of cLgenital cataracts, labored monte m f 

jects which they knew w^ bX Mimulus-bound 

greater capacity for acquired '"te^ complex nervous apparatus 

Ian lower animals, but he “j^dons. Removal of die J-ual 

for the performance of the si p ble of sufficient | 

cortex in the rat ^^’'^Val smes to solve .-‘'f " ^ 

visual capacity m subcorti | of the primar>' visua 


sr n r:: sss s",;:;. 

elaboration of the b.ghcst stme 
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pendence of cortical and subcortical structures m the immature state 
It IS worthwhile pausmg for a moment to consider some of the ways 
in which those mherited patterns mentioned above might influence 
cortical function 


The primary projection areas of the cerebral cortex have rich asso 
ciations with the thalamus and other subcortical structures and with 
other cortical structures Integrabon of these cortical areas is, however, 
dependent upon excitation via the lemniscal and extra-lemniscal systems 
from the specific receptors of winch they are the corbcal "projecbons, 
as IS clear in the case of the visual cortex from the observations, com 
mented upon above, of the congenitally blind who have gained sight 
as adults Visual capacity does not mature in the absence of visual 


experience It is becoming increasingly apparent that integration and 
ehborabon of patterned cortical excitation arriving via the lemniscal 
and extra lemniscal systems is dependent upon other structures not 
^ua y thought of as part of the sensory system An understanding of 
e extra lemniscal system has scarcely begun and has largely grown 
ou 0 e s^dy of the reticular formations mentioned above 

A great deal of interest has recently been focused on the hippo- 
related structures, which are often spoken of as the site 
Situated as it is with its rich allocortical afferent sources 
liinnof'nmTlI*' outflow to the hypothalamus and mesencephalon, the 
very earlv suited for a role of central integrator Papez*“ 

inJd.ation to the possible role of rhmencephalon in the 

accomnanviL^r''”’ ‘"''"'‘‘■eehons of the electrical phenomena 

imnlicLd th^ ‘he establishment of conditional reflexes" have further 

amnesn « That the^h ^ complete, permanent anterograde 

an .mportant role in TstaS” 

It would be unfortiimt ‘shing central integrations seems clear, but 
formation (rb “f Z" u'= ‘'’°"Sht of as the site of memory 
apparently normal mental dwel bilateral fomicectomy' and 

fomiccs'* would seem to olopment m the eongemtal absence of 
a sometime affair ) It has bti'n' ' hippocampus « 

mesencephalic retmilar fnrrr, t above that structures within the 

cscation arriung m eenW 

Tile large lunnocamnal ofTo atiircs from a peripheral sense organ 

"Inch glic me to th ^ *"PPfy to the hypothalamic structures 

described lij Hess and othp«*' behavioral reaction patterns 

•■on and facd H, o“ of tJie ne”’' >" 

ccpInloanhieli meSnte tthasi^^^^^ ‘’■'= hypothalamus and meson 
‘■on of llie indisidnal and the species 
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In nassine from receptor organ to projection cortex to association 
cortex smufi acquire “significance” for the individual This significance 
represerran migration of patterns of excitation which are more 
lalelv acquired the exteroceptive hound excitation, with patterns of 
SionTLh are more largely 

*B.«h “ririT, » »• 

integrations are. in one sense inheri , ^ interconnectedness 

pathways that exist in this j functional states are pos 

of the central structures, and ”>any dife multistahle 

sible The nervous system fm^s a 

functions described by Ashby occipital 

functional undifferentiation, th nostn'oerative bandages were 

cortex of Sendons patients when “utely brain 

removed, or that functionally un change of stimulus context 

damaged patient, m which states a massive defensive 

results in a ““blTsetrof patlmed excitation which are 

reactions, are elaborated stable “ P nroeeeds by facilitation and 

the experience of the individua “ S previously been differen- 

inhibition of excitation "'h'® . wid^espread (a “novel expe- 

tiated, so that excitation which was at fa^w^d^pr^^^^t^ 

nenoe) becomes channeled an structures which accomplish 

specific significance for ousness." and their mtcgra 

this integration are the 

tion into stable patterns ivithm the species, and certain 

are only m a general way f different level integrations 

central anatomic structures "’^..r c^cncnce is different Tor example, 
different individuals, insofar postoperative defect m one 

fomiceal section produces no "^.‘^"^p^thcr - „ 

patient' and severe anterograde . remains to be done is 1 1 

Perhaps the most mteres mg "P ^ wine ^ , pu s 

which describes the pf naturalists. o 

bihties m development The ,iic stud), of , 

ethologists, has made signi man ^ ],cnomcnon of a speeilic m 
of mtcjpations m -tLa^orbccoming field o:h 

quu?d ‘im^grab^n. eg. p^gfu^dmelopmenb^e g^ 

dl"”of a dueuTng-sTfe. '500^1" 

dmmatTxW-fpr;"-swJl..d.P^ 

rZighout the life of the orpan'S'U Jl-e con.nliii.ions m -'J" 

despite Its inexact '"rrcudian 'apertural pwelioloo 

standing of mental phenomena 
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attempted to define maturation of integrations in the human in terms of 
erogenous zones,” focusing attention on the integrations achieved around 
body areas that have strong inherited integration patterns associated with 
them. That the early integrations are formed about the stimulus patterns 
of another human heing, called “object relations,” is by now a psychiatric 
commonplace, and schools of psychiatry have been formed about an 
understanding of “interpersonal relations.” 


As an interesting sidelight, the phenomenon of hypnosis may be cited 
as providing an excellent illustration of the tenet of the relationship of 
early integrations to significant persons and offers interesting facts about 
t ese integrations. Detailed recall of early life events may be achieved 
inmost easily by the hypnotic subject when the hypnotist assumes the role 
ot a significant object present at the age which the subject is suggested 
e reca . Release from present consciousness seems facilitated when 
the real object of the hypnotist assumes the role of an object present at 
me earlier age. Most interesting research into the nature of the relation 
organic substrate is provided by the work 
suEEesHotl'Xt ^ subject was given the single post-hypnotic 

the uost-hvnnnK everything you know about your hands.” In 

knowledce^f subject demonstrated not only a lack of 

to count a lad-** t ® left-right disorientation, an inability 

in snontanenii. "lany other body parts, and difficulty 

a destructive lesln" ^^rloh are the distinguishing symptoms of 

Gerstmann’s syndrome!'’ nnd supramarginal gyri, called 

tion'^l^’eadv dotr™' ™ ‘ho result of failure of matura- 

sulting from continued'’''^^h ‘"'?^‘''’n nnd behavioral aberration re- 
cffccts ot oveiavhpl ■ "’“‘“‘ahon of part functions. The destructive 
foreleg) on the infmi"\ ('’"kness and electric shock to the 
ret.ardation of deve'lopment^an^ru'^'! mother with resulting 

substantiated by Liddell u tu ° hehnvioral abnormality has been well 
for normal maturation to* ® *’®<3'>*rcment for specific stimuli in order 
of infant mammals. Man demonstrated in a large number 

tical expansions but he proud of his “thalamus-free” cor- 

‘'inimal, for he, more than ort sense, the most stimulus-dependent 

bim with specific stimnt; « upon his environment to provide 

Either loo few or loo man°^"»- integrate his behavior, 
highly integrated behavior nn/ result in the disorganization of 
lions. Although the nroro« of primitive defensive rcac- 

Ihc ver)- essence of leaminir this "disorganization” i® 

fensivc reintegrations which i at the extremes result in de* 

to a range of stimtili. Tlic moro^cm.* ^ ‘J^*^’idual less well able to adapt 
e^'cre the disorganization, the more will 
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elaboration of already complex patterns arising in sub 

need for integratio^f simp J fpnbram’s "intentional’ 

cortical structures The pre ro elaboration m the "playful’’ 

cortex'®) may so operate, and & cirpam of strong, recurring 

porpoise may allow this animal to ive means to prevent the 

excitation arising m the diencep a on ^ thus to enjoy a 

inhibition of the structures me la i 8 jj,ee se- 

sleepfree existence Present that the electro 

quences of maturational integrations procedures are principally 

Encephalogram and otlier elect^alto^^^^ 

employed in research and . human mental development 

prognosis, and therapeutic P ^ t ^ydying the mechanisms under 

Itwouldbesvrongtoconcludethatonstody 

lying the development of the i , ( of the individual mind, 

definition of “tomd ’’ Beyond the develop *,t 

there evolve the social ‘"f ' fronmenf on which the develop 

increasingly determine ‘’“"’“dependent One hesitates to speak of 
ment of the individual mind ^ ,ar ’ mind cannot be compre- 

“group mind.’ but f^dy rf these cultural institutions 

hended in isolation from the stuay 
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Material Aspects of Mental Disease 


For any behavror there must be some ^r^erS^^ 

change in behavior there mus e ^ 

stratum A nerve impulse can exist <> y ]t „{ the passage 

and a change in the ‘"P^'^h’a'getft behind m the nerve 

of the preceding one. depen jy „erve impulse 

by the nerve impulse, not on 6 

to another . ^ general, which is behavior, 

Similarly, the functioning ,,hftecture of the brain Any 

must depend, in a broad sen , nerve impulses as the result o 

change in behavior whether ^s *e result of pharmaco 

psychotherapy or by a change associated with a change in 

ftLpy or in any other way, so far. but am per^P^ 

material situation I have sai j evolving functions er ap 

pointmg out that “nature is a st™c‘“ ‘ inhibition or excta- 

1 am introducing an "“"^intes nothing to ‘he phenomena 

tion in the Pavlovian sense. analyzed further The problem 

being described until , consideration from being vac , 

IS, of course, to keep -ch a W con.de i, m 

Malamud well put it, and the way ^ 

put in the particulars at „hicli lesel, w 

This means, especially I Manograph Supplement vol 

-^nled horn a/ the ~ ^ ^ 

iL'Ser "" 

Wilson annual aivarf for his co 
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are important. ‘Level,” which no longer needs definition, includes the 
molecular level; the integrated, coordinated organization and function- 
ing of molecules to give the cellular level; the patterned working to- 
gether of cells to give the organ level; organs to give the individual; 
the individuals to give the group; and groups to give the society. (One 
can put in more levels if desired.) I think, in principle, that we will 
ultimately understand what happens at the social level in terms of indi- 
vidual psychology; individual psychology will be understood in terms of 
the gross behavior of the nervous system and of the interaction of neurons; 
and die way the individual synapse and individual neuron behaves will 
epend upon the population of molecules and other subordinate units 
that constitute it. It is, however, patently impossible, in the foreseeable 
uture to perform such an act of reduction; and it is pragmatically not 
esirable to do so in many cases. So that the real question, again, for 
each situation, is at which level is attack most profitable. Sometimes this 
will be at a higher level, sometimes at a lower one. 

who ^ that occur in the system become irreversible and 

? reversible? I have heard Bevan over the radio and 

sneech rWc V such a distinguished and eloquent speaker had a 

in Wales peculiar sort of lisp as it seemed to me. I spent a week 

tills was Enirl^ discovered that this was not a speech defect; 

inLTduafhul a T ® TIr® ®«ribute was not an 

could have lea™ i N°"®‘buless, although originally Nye Bevan 
Sis stal 0 tongue in any form, I am sure that at 

English. Whatever (he ? '’i unable to speak, say, American 
about this wav of ‘.Sber level sociopsychological factors that brought 
speaks that wav and nervous system which today 
many intelligent nen speak otherwise-or we should not find so 

of a dillerent lanciiav a strong accent after decades of use 

bybypnol^s b; iSV" 

impulses in certain ^therapy (which means pouring in nerve 

manipulations, to chanvp"tV, ’ *o'*ation, by I don’t know what 

cure tills way of speakina graces in the nervous system so as to 
a great deal about it afin. ^ ^ am not too optimistic that one can do 

Something can certainiri™j “ “P- 

recall tlie work on cl.'imnl experimental level. You will 

months of their lives. darkness for the first 

the anim.ils never acquired th*’ i!-u brain were unmolested, 

maturation process certain ilu ' ‘'Y use pattern vision. During the 

nervous sjstem as the result nf*r 'bould have happened in the 
nervous s)stcm dcveloned in ‘Uuclioning, just didn’t happen. Tlio 
giiidctl one and it was then t direction than in the normaily 

too late to re-est.ablish the correct connee- 
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trons Sorrrethmg very srmdar to thr. dso 

at .e .eg— 

don’t know which for behavior at the organ 

:rnd"eh^ 

probably constitute this type of dis j j the molecules 

the psychoses are more ^ 

and the cells themselves out of kilter quim ^ ^ 

the interaction level Let us turn to es hypoglycemic coma. 

When one blacks out *“ because of parathyroid 

or diabetic or renal coma, or goes functioning 

hypocalcemia, or is under sedative a g ^ ,t 

of the nervous systena is ^ something not patterned m 

IS perfectly have been comidermg Here is a more general 

the fine sense that 1 nave i«,vniar level 

effect, hitting at the cellular secondary m relation to 

The examples that I have c _^ry site of the lesion, hut rather 

the nervous system, which IS no ^^^,5 of the body 

the victim of changes due to consider more primary disturb 

in which It IS one of the organs I „cmed True, there arc 

ances later ) Here the “^.^tuutmn to another the wlm^ 

marked differences from one d.stur functional leael But 

nervous system does not rise or “ „oj, ,],at these functional diff 

vou would probably accept the mterpr yood supply- ^ 

ences depend on and qualitative differences ^ 

blood brain barrier, metabolic r ^ group of neurons to ""'’‘J’ ^ 

ohsm, architecture. certain ones show a 

that, although all cells are affected,^ 8'^", c caXe 

much more easily or smbin£y I disulfide destroys the 

degeneration in the stria , nuclei, nmfgdala 

streptomycin JyTcmic consailsions start jn Um J>g^ 

out the hypothalamus, *'yP nii instance, it the 

, , .....c fft on and on . 


out tnc nyijoiti.. ^ * 

e“sS5:— 
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therapy or sociotherapy. We are trying to hit differentially into particular 
neural networks, even without knowing what they are. This must be 
the situation that justifies the lovely phrase describing some neuroses: 
“By the group have they been broken, by the group shall they be healed.” 
Conversely, when disturbances are more general, at the cellular and 
molecular levels, the attack has also to be more general and at these levels 
and so more chemical or physiological. The latter is not now so con- 
venient or practicable, although it is by no means excluded in the future. 
Certainly with the growing use of the buried electrode, which can de- 
liver stimuli or produce localized lesions, and of the micropipette, for 
injection of chemicals, the hope remains that biologically it will prove 
possible to trace specificity down through the molecular level. 

It is implicit in what I have said, that speed in attacking any diver- 
gence from normal is of the essence. If one can catch the perturbation 
that IS still functional and reversible before, through repetition, continua- 
tion, and fixation, it has become irreversible and therefore structural, the 
better the chance of correcting it. This, of course, corresponds to the 
tact that the early and persistent experiences are most difficult to alter. 

s 0 just when one moves from a reversible change— as in increased 
a rena cortex secretion or the appearance of a facultative cellular en* 
t^dmon^ maintained change has to be worked out in each particular 


‘o 'earn a maze or to act to avoid danger, 
clectroshrv-v being presented each day, and are also given 

the shoclc m on the normal curve if 

glen a LTI! experience. But if the shock is 

sliock and th “ learning experience, the same amount of 

Cleli; the ’ «Wience now leads to no learning, 

system and their 1 ** between impulses entering the nervous 

influence of some druls on it IS?!’" 

CO round and mnn i • * interpretation is that an impulse must 

an cn?am Th°s wo?? '"“P 

same elcmcnts-cnougl, to'chanK?a '’'““ands of repetitions over the 
tural residue. ^ physiological response into a struc- 

still possibIe.TnTm?s"h!!?ted"wS* l'™" ^ 

havioral chances and d/vJ i ^’^moporphyrin develop severe be- 

as '“‘7 of ‘’’o "ors-ous syslm. A third 

hemoporpluTin is a mjt.ab’ohc co?"r Precursor (to which the 
injectctl as mucli as three hours i “mpletely protect if 

after five hours Stiirl,-™, „ i '’amoporphyrin, hut is useless 

hours. Stud.es on phenylketonuria show that early correction 
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of the diet rs helpful, later rt rs rrot Only early treatment " 

eretmism Incidentally, notice that I am “ "XecTs to 

hereditary diseases, it is possible to do something for such subjects, 

achieve a considerable therapeutic success believe that 

Fortunately, m schizophrenia there is 
there is a relatively long period of reversibility possible 

really preventive Zl tl"!^ good 

rctforg^ftt^outystem « 

from Loevenharts carbon dioxi psychotherapy, or group 

shock, or carbon dioxide in i ward and letting the subjects 

discussion or putting a pile of case-can restore, 

play with it— whatever the appropria schizophrenic to more 

at least for a brief time, *0 chrome Jiurne^,::: ^as not been too irre 
or less normal function So the neur p broader viewpoint, the 

versibly damaged in this sense Of f 

bram probably IS and remams abnormal through 

One could develop at „tly m the present sense 

turbed molecules to disturbe e avi twisted thought with 

that my phrase which has had sue ^ - changes m the 

out a twisted molecule, was , . targe or not, what their tliresli- 

functioning of to^recover from activity, how '“hg 

olds are, how long it * j.^ely determines behavior, but this, 

fixation process lasts-which i 

in turn, is determined by their c e threshold, which is related to the 
For example, consider the o® convulsive disorders, to coma 

question of excitahon =>"'1, "r „euron vanes with the potential 

It IS quite clear that the ^“he case of muscle which we 

across its membrane Further, . magnitude of tl 

studied, and It must be . tilth the cellular 1 

membrane potential varies «g" ” phosphate, m turn, depends 

creatine phosphate I^Ced by a senes of enzyame rc- 

on adenosine triphospha , oxidations „ „nd 

actions with the aid of wofore. to find that /Tn lethal 

We were not surprised, ’ ,o sound and can be g 

rats, strains which are b'gb'y j ^ lu„cr concentration , 

concisions by. say, jmghng Morcoi cr , 

their brains than d^ "°j™";,or birth, and it is -'"C™ tlm 

‘anrs^df xfecu that'dm ^^^;=;;’;P:r„nitfs^^^ 

ATP, presumably a low crcatinc p 
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a low threshold, and oversusceptibility to bursts of activity spreading 
through the nervous system 

I would have liked to examine in some detail the types of molecular 
changes m cells and the appropriate therapeutic maneuver for handling 
each Time permits only some summary statements We are concerned 
here with molecular morphology— too many or too few of a given kind 
at some particular place, or too many or too few altogether The distnhu- 
tion of molecules or ions, especially of inorganic ones which are not 
formed or destroyed in the body, depends on tbeir penetration across 
oundanes, on their transportation, on whether they are given off or 
taken up by some other organ, and ultimately on their supply m food 
and the manner of their excretion from the body A disturbance at any 
o t ese levels— mput output, interaction between organs, or movement 
across limited regions within an organ and into or out of a cell-can 
alter the distribution Indeed, the effect of an electnc field on ion move 
men s is crucial to the whole functioning of the nervous system The 
vay ^ange m membrane permeability enables nerve fibers to conduct 
imno many changes m the relation between organs are also 


arp iTifl eractions are obvious enough, more interesting, in a way, 

tion nP altered balance between production and destruc- 

that pniP ^ ° ‘‘^intermediates All substances m the body, except those 
chansed inM ^‘ 3 ™ed from other substances and are m turn 

alterations ‘ If A forms M, and M forms B, what 

cocTz^e blocking of the enzyme- 

The former dpp ^ allows A to change to M or M to change to B 

effort Ins hep ^ amount of M, the latter increases it Much 

Croats the d^ffe p' ^ of increases and de- 
block some othp ^oom Decrease of M may 

disease causes corm accept that the ammonia increase in hepatic 
Similarly how done V ^“ostion remains how does ammonia do thisr 

Each acts on snm« Pynivic accumulation lead to the oligophrenia? 

other substances It ’"11"’''“*'”’''' “>■''> increase or decrease 

almost nnl.m,"d reactions, so that an 

Eadicasemnst ohem.cal-metabobc interactions is possible 

it IS clear let if onc '^t'^ ^ nnalyzed before a rational treatment foi 

stance, nn> manemcr'^t™'^ * noaimubation of a partiailar sub- 

o prc\ent its accumulation— by withholding 
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source or blocWng its precursor-may solve the problem. And if the 

on this score, there is encouragem when it is disturbed 

ample, normally will not let ^v'acid does pass. Proteins do cross 

as L result of hypoglycemia glutamrc a^ gTycemia. drugs-favor 
cell walls, and . “":>'‘'°”r-’'rme;nfan Lpossible one. 

their passage. So the situation is ^ tremendous feeling of 

I mention these items ^ ^ patient has colored 

empathy of the physician a disease due 

judgment about mental^ ‘ j, hopeless and therefore he preferred 

to an hereditary orgame def d^ere ore many hereditary 

to emphasize other factors. I today than for some of 

metabL defects for which *1™ ,7determinants of be- 

the unidentified or even iden cretinism tlian an adult’s accent, 

havior. It is easier to correct an i < ^ ji o^-ors, and two examples 

Something can be done about these metabolic err 

ivill point up my position. jn our own lifetime, over the 

One is phenylketonuric ohpphrema- „oved from 

couple of decades since ‘he d'fcaw ^ iCTSonably manageable dis- 
the great unknown to a l^p.^ping Brst noticed a color reaction m 

turbance of the nervous ,Sren and related this to phcnyl- 

the urine of certain feebleminded cbMmn an P^^licr 

pyruvic acid. This pheny ketonunc o g J the 

work showed that Phcnylpy^"'J"= ’ phenylpyruvic acid is high 

urine is high, and that in the Wood not nn y P phenylpyruvic 

but also phenylalanine, the “f/Xally changed to tyTos.nc 

acid on deaminization. Phenyla a p.ilienls, when loaded « ■ 

bv putting oxygen in the molecii e. These P hut 

phenylalanine, could not increase bWR „ block som^ 

simply aceumulated Fho">’J"-„™to ,,„,,-„e. Biochemists werk^ 
whe^rJin the oxidation o ph^ylidanmc 

out the !;"'‘f“:^NipU.spo..assiumphisacoen^™^^ ^ 

dincnuclcoide (W. )P^ phenylpym' >0 ^ 

constitute the actn c sy j coenryme. and TP. r ihc two 

decrease but an that is heking. Further, of the 

arc present. Clearly it is > 
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enzymes mvolved, the one present m the liver proves to be laclang 
Thus, a disease that started as a form of feeblemindedness has be- 
come an inherited metabolic error involving the lack of a specific enzyme 
in the liver Moreover, there is some evidence that feeding phenylpyruvic 
acid to animals, raising the blood concentration to levels that appear in 
humans, interferes with tlieir learning behavior So, whatever the sec- 
ondary mechanism may be, here an excess of a specific substance can 
bring about the important symptomatology Cuttmg do^vn the excess 
should be beneficial and the ideal way would be to get the missing 
enzyme back mto the cells and keep it there Maybe this will become 
possible but we are not up to it yet mat has been done is to develop 
diets which contain minimal amounts of phenylalanme This is effective, 
since the substance is not made m the body, it is one of the essential 
ammo Current chmcal reports indicate tliat children put on fins 
let s ciently early get along much better than otherwise If given 
pimnylalanme for a while, they deteriorate rapidly and improve again 
^^nen It IS removed 


The o*er example of my thesis, schizophrenia, has not yielded such 
hl^i^ biochemical results Here, we still need a definitive entenon 
eoimr ni*^*u* greater nosological definition I am not 

*et biological and hereditary factors 
knows Kallman's work When I first began 
did not 'helm * psyebiatnsts who knew it and most 

behavioral rir differences have been desenbed and related to 

4“ Pfor reaction to stress, 

on and on Bui ® ^ nse as particularly descriptive), and so 

rclnblo obiectiv4 "i diagnostic ground untd there are 

objectified and "sold” I wll “ material ones are more easd) 
horizon And I michf i ' ii'**^ remind you of some at present on the 

.hose on hand Zg erou'lf Ti e 

m\ cstigntors ^ checking, has been rejected by some 

Substances specific tn ftis* 

graphicnll), uhen inieclerl .^.^hizophrenics, isolated chromato- 

chmh.ng performanre Patient’s "ha mterfere with their rope 

Schizophrenic blood injected mto i “ntrolled as to diet, e^ 
in climbing a rope We as oin ° mterferes avith them speed 

Dr Winter, vZ dc'diiped t"’. 8°. nowhere Ve. 

careful, assured us at a to '*r ^nd is scrupulously honest and 
hichb successful m d.av4o in Strasbourg that he had been 

him from three bosp", at ® ^hnd runs on blood sent 

Schizophrenic blood has also been reported to facilitate the blood 
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pressure response to local application of adrenalin to the rabbit cortex 

'^'’^rerTar?repor*at the ability of insulin to increase the glucose 
utilization of isolated rat diaphragm is f 

plasma, and indeed some Nonvegjan '''“f „i„,,eent 

which snecifically combines with the insulin This finding. 

r.', ^ 

Early reports on changes i p ^ i g „2gj^gjiy-Nagy, work- 

puscles from schizophrenics were j Cetly, whfshowed 

mg m my laboratory at the Unrv^^^^^ reported 

a difference in insulin effect N „„apr an emotional or insulin 

greater changes in phosphate turnover ^ finding a 

stress in schizophrenics than in norm . ^fiosnhate in schizophrenic 
consistendy greater amount of Ss are yet to he 

corpuscles than in normal ones, but t 

completed there have been counter 

As I have said, for ^^eal they may not be due to 

reports, and even when the factors An obvious 

the disease schizophrenia but to a ^ (),g yrine of schizo- 

example is the decrease m some „„„ teen proven eon 

phrenics, as shoivn by several workers ^ 

clusively by Kety s group to e (te coffee intake, and 

substances are metabolites from less coffee 

are low in schizophrenics because tn y j every 

There is much smoke, we ^g^g^ges we will soon see some 

confidence that with advance o ^^_„ce in the physical sciences wi 
flame. ,ust as I am confident that , Whitehead 

soon show us things we a cook, which ran as follows 

once told me a quatrain, attnbuteu to 

. iv-iflipd m fire sublime, 

Moon, lovely , ,te far boundaries of time. 

Careening ‘hcoughouUhe^ 

Whenever I see th« I ,,gtind? 

Slnll I never oh never, u 


Discussion 

, nr Gerard to comment on monamme 

Dr FonsT I Emotion and pnmary depression 

oxidase and its '<=1'*°"*^ „a hallucinatory st-it g oxidation 

Dn Grrx™ of ,tg,ds When this xws 

Canadian workers to t lowered neuron thr „ pre not mcrciscd 

products of epinephrine "'h'* '“'™d ,hc calecliolnmines vcrc n 
questioned, the New Orleans group sa 
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but the enzymes that oxidize them were different in schizophrenics, so that 
oxidation was slower or due to abnormal products, and so on National 
Institute of Mental Health workers recently reported no difference in these 
reaction rates or products in schizophrenic plasma They even offered evidence 
that adrenolubn adrenochrome, and the hke are not m the normal path of 
metabohc breakdo\vn of adrenahn or noradrenahne Nonetheless it is not 
often possible to explore the total conditions under which processes occur 
Abood, indeed offered evidence that adrenochrome is formed from the cate- 
cholamines when oxidized by ceruloplasmin rather than by monoamine on 
dase, and so on and on-without entenng the serotonin arena 

also am guilty of puttmg forward a hypothesis involving the catechols 
Adrenalin certainly can lower the thresholds of neurons (It can also raise 
thresholds and inhibit m larger amounts, but we showed conclusively for 
the motor cortex and elsewhere that apphcabon of adrenahn increased excit 
rk* J t ^ possible modulation of neuron thresholds 

^ depending upon the level of circulating adrenalin as 

^ on the acbvity of the rebcular formation This is a land of extension 
not theory of epmephnne Iiberabon, to include effects 

psvche It 1 C the brain on the level of the tension of the 

hannens tn thp ammo oxidases may help determine what 

lion? °"® P“‘"‘ “<5 ask Dr Gerard two ques 

stHe of epistemoloEv iIik ""y impression is th-it in the present 

ftlhcj IS based upon hvo Whey of infinite regression and this 

cretcness and the othfr fallacies One is the fallacy of misphced con 

^n>dnng ®-hty This means if 

am IK arc of all onho 'difficni?'**'" I meant to accept positivism 1 

than in terms of cause a rl fr'^^ ^ cannot think otheruase 

Dn AzimI The “ ““’'J Emstem 

concept of linkine and ^ want to ask, do you believe m the 

Dll CEnxnn ! of emergence? 

far U you liave not seen it^ interested in pursuing this very 

ioral Science This mononY kT fo you the April issue of Bchav 

Aendemv of Sciences on “Co soparitely published bv the Nalionil 

svmposium m which a dozenT*^^*^ of Biology’ is the report of a three-da> 
issues arc disaisscd, and smee ^'®^°Sists participated Many of these 

l«mimr> organizing article and ih c ^®*POnsibihty of prepanng the pr^ 
there 'oo "oal summary, my views are available 

SpcciGcalh as to cmcrccnee mv 

sense of some supernatural asneri there is no emergence, m the 

'valh escry additional level there a* with new combinations But 

some arc not dircctlv cxtraDoht-iKU^r”^' relationships possible and 

do« not gue il,c malhcmaUcs of a oi!*!"" *'’® ^ “I"''’'® 

more compheatorl silualion one can aK«i' ®qonlion Iloweier. hanng seen the 
" understand it m terms of the inter 
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rnmimWM 

problem I think that, sooner or later one must g ^ 

control, but Brst many relations murt “ , neurophysiological 

not say that sociologica , psyc , molecular level 

formulations are not good hecaus ^ „„g suhnuclear and 

As to infinite regression, as long as the physicists g B 

smaller units, I am willing to regress too ,n,erested in and curious about 

Dn MauvinK Opleh. Ifind myself much interested i^^^^ 

this last fiurry of discussion Various posi specific than it appears 

hut It seems to me that ,7l^''„ncTence - 

when we merely talk about the S'™” regress, as he laughingly puts it, and 
an individual. Dr Gerard has a g regression he 

to conduct his impressive researc a m his own work in infinite 

chooses I have no fear that he m regression However, both of 

regression or even with '-hat the FreuiamjaU^re^^^^^^^^^ commented on the 
the preceding speakers, ” ‘heir is g that pnerahred 

general history of science And oreventive psychiatry, which is the 

Lgument and to talk about bothers me is not the reduc- 

scheduled topic of this meeting rather what that reductiomsm implies 

tionism, as was )ust suggested, but ^ somewhat cavaherly, insists 

about the direction of research which Dr Gera 

must begin on an organicist level narrow level, whether it is simply 

Those who insist we begin on a V ^ .. rely psychological level, 

the orgamcist level, or among f P faer^ but also 

are guilty not only of an insistent ^ ,5 of research The human 

guilty of an attempt to split apart begins nor ends on the organm 

^oblem, for instance in ^'''-^'’Ptfr^prSi-ment." as some French wusten- 
level The Human c™dmonm^—„f,c„e*^ 


level The Hum“ c“no‘o„.. ^’>’”^^'Xl'Ze rheorssnicisls. 

tmlists have called it, is oy , coinC on from there i T„„i,nl,cin 

separating the different “PP”"= m h a 

.1 they are fervent punsts, study “n by aJ'S 

and other highly ge™”Hzed or P— ^ „ swU 

mented approach Their assu p know that sc ii P 

conclusions on one level riot neccssanly an stresses and 

a unit psychosis, that t“Hol.^ “«.ally or culturally f '"-f mp. 

both may develop m a Harn"^ different "disregards eieoH’ing 

strains whieh affeet P'”” j „„ one level or anoth S cralized 

tion that you always hit 9“^ ,„gj „„d d>-naraics. and thc oi t. 


ms ol waoeiy ^^^^j^er disregaros e'-r"” - 

pay dirt" on one level oi ergeneralized 

tion that you aiw iyo *•“ V r , and a>’namics, a» 

we know to date about the ’ ^mre for d'os' 'f Iciels. but so 


ness IS invuivcsj, * 

ical, and organic levels are 4 
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IS to become mystical and insist upon a dichotomy of mind and body Bui 
Dr Gerard ^vlshes to say, on the one hand that there is not a separate develop 
ment of such levels, and then wishes to add, on the other hand, that one iviU 
arrive at the neatest experiments and the most revealing data only on one 
level (the orgamc) and through attention or application to that one level 
alone He seems to me to contradict the first proposition when he adds his 
second proposition 

To say that success will be achieved on one level only is naive when we 
look at specific discoveries in the general history of science For mstance, the 
discoveries about pellagra, beriberi, and such deficiency disorders as kwashi 
orkor were very useful to psychiatry In these examples, there is a hnk beUveen 
a specific disease entity and an organic system of causahty The same is true 
m toxic psychoses and such scattered examples of the orgamc disorders as 
Korsakoff’s sjoidrome 1 was always impressed when I read the original docu- 
mentation 0 Dr Alfred Hess and others on vitamins Everyone knows that 
Hess found out about deficiency situabons affecting New York school children 
by le^mg something about their social status and ethnic group backgrounds 
T interested m knowing in what population 

to the biochemical and other 
hibprriitnci ^ ^ ^ McDermott is currently studying the epidemiology of 

of initial ^ ^^oog a population of Navajo Indians to achieve the same kind 
Too man ’’■gh mcdenoe rates 

the Puerto Rim the epidemiology of a nonorganio condition, 

schizophren^ oer M New York State haye high rates of 

epidemiological studio''^ according to Malzberg’s published data In my o\m 
of New York Citv ^ t " g"'™? oa reported for an area of the East side 

underbid fcT’rf do'o. if anything, had probably 

schizophremcs Mil encountered considerable numbers of ambulatory 

stuS neroVw?^ “ “ 'hidy of treated prevalence We 

treatment, so that we' hS'? ^1™ Puerto Ricans who had never been m 
untreated Besides the emd study of both the treated and the 

study Puerto Ricans whif '"““'“g'uuj surveys in this group, we decided to 
We also studied neuroUc ^'er'o schizophrenic disorder 

popiilauon Some people claim ikT"* “ randomly sampled 

ps> chotics but mv mil t'i neurotics do not develop into full blown 
uas not tie ^re LrfhT"' uarher proved that th.s 

dubious We found a mn» about the unit psychosis were extremely 

population which in sorae"ra^M l strains upon the Puerto Riean 

case history where ns\r}mn t_ neurobc behavior and m others to a 

ground P^choneurosis had gro™ out of a flond neurotic back- 

Wc also found "weU” n t. 

grcnler prc\alcnce of mental dt^h.Sl^'^ explain the 

with other ethnic groups of N«v population when compared 

community, Uie social and n !♦ The answer is that the normaliv 

lorkC,, and them ''“'‘■g^unds of Puerto Ricans in No;. 

Ijpical problems were used to produce hspollicscs which 
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we could test m samples of hosp.lal.zcd Puerto K.cin scluzophrcu.es These 

hypotheses were best called biosoc.nl They 

social sceutists. social psychiatrists and psychologists f 

on neurophysiological and biochemical reseaieh But neither 

nor biochcLcal Research svill necessarily tell - 

Ricans have more schizophrcnn in New York y P , , i j q. 

group Further, their problem is "“I mere y a 

chemical problem The definitions of a lif P nonulation that are 

us to include the social and ciiltura sUnins up neurophysiological 

reflected in epidemiology and which, ^ begin on 

and biochemical correlates, arc problems 

such organic levels . j ought I was going to be 

Dn Gehaiu), in response to Ur M sentences indicate an 

able to say I agreed with you and '“’P’ j^cm to fit well until we come 
area of conflict Our explaining socialism, who said, ‘If 

to gnps I think of the story of t ic „ 

vou have two yachts, that means you keep one b 

“Yes, that IS clear ” nnc and give me one ' 

‘ If you have two automobiles, y 

■ Yes, I agree ” nj g,ve me one ” 

“If you have two shirts, you keep one ana g 

‘Wait a minutel I have two shit 5 schizophrenia and the 

We agree m principle all >'>» .s mbbit Here, I think, each 

question of how much is don’t know the answers, if we did 

of us IS expressing a faith ^ /„,e could not argue about them It is 

know them, and are rations bemg . judgment, on loobng over the 

because so much is still un n j oomponent is a larger one, yours pu 

total evidence, can be that the biolj«"<^ 

the weight more on the '“'^“Ln you said the others .are ooacom.tnnt 

Dn^Ornun You seemed ^ when y^^_^ chZ'. 

'anahons In any event, if X® determines where one ^ 

ence this judgment makes i schizophrmia disagree 

how he avail direct his disagree with, and maylm ' jj (j,cso 

you said that I would vigorously ^ j ,ha. 

with It yourself if I P“"^onm"el«s '^ v ou This » the 
factors enter and that I am not diragreeing 'w ^ d an early 

Da Geuaud Good that there « “ bereAV ^ 

same thing Malamud said G^ ^ fP^P .T^r.r.s Granted tint all 

LtltS^ier mtv’: »m.nfi ^^rUr^nirL^^^ 

lttnTcoT:f^2r"'^eV.:’^^ 

that, and the other Ji. etietuv,‘Vb*°'**'"”' 

\Mth whom I 
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and point out diat science did not face the grand questions of the universe; 
only philosophy could face them. I would then point out that science did not 
as yet answer, and perhaps never asked, the grand questions of philosophy; 
but science does answer the questions it asks and philosophy does not. So let 
us hope that science gets around to them! 



HOWARD tlDDELI. 


The Biology of the “Prejudiced” Mind 


, f a sheep wJl disclose the essential features 

A simple experiment wi* » „{ tune and patience are 

of the prejudiced mind, alAougb ^ ^ s far superior to 

required of the observer For our jrp»ejhe^_^^ 

man and monkey, since displayed artistic intuition 

fidgety Charles Chaplin, in running down a lane as 

by beginning his picture with assembly line living 

a preface to the hero s strogg laboratory and prevented from 

A middle aged ewe is brou^t her chest passing 

escaping by a hnef P'^riod of struggling she remains 

through a cleat in the wall After a b ^ ^hoe laces 

quiet and chews her cud o foreleg and electrodes clippe 

soaked in bnne are "'r‘*PP®‘^ j, „£ about seven volts at the ra- 

te the shoe laces delivers a r‘® Jectric shock can be felt on y y 
penmenter's convenience T is tingling of the fingers or as a 

die most sensitive observer as » ^^lecLdes are applied to the 
sh^tly disagreeable experience 

bp of the tongue , t electric current to the fore eg is . 

For the sheep, howeven this b ^^a^ent struggling ™gg“'‘ S 
menacing event to which she re ^gs apparent composure an 

panic Kfpetiuon of this bnV energebc 

ten or twLty repetidons her ^ach^" g„„ding of the teeth, and 

shmulated forelunh follow pvcitetnent , for 

yawmng as signs of dl suppressed excit escape and ««P' ^ 

Our animtl has given up furtli« P^^.^aal mild shocks on the 

her perfunctory forced reactions to 
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and point out that science did not face the grand questions of the universe; 
only philosophy could face them. I would then point out that science did not 
as yet answer, and perhaps never asked, the grand questions of philosophy; 
but science does answer the questions it asks and philosophy does not. So let 
us hope that science gets around to them! 
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Jjiuueu * -I ' 

1 - » hil Tmle It real-to live through once more a 
expenence. or better sbll early affective relationship it is revived m an 

iXus — with 

;v?:rx:.rs-r “s,™ r— . -i- - » 

into the secrets of ‘^haracter-fonnation m gener^^^ 

The negative P”" forgotteftraumata They may he grouped 

remembered or repeated of t ^ ^ themselves in avoiding issues, a 

together as defensive reacbons lb ^ *f„h,b,[jon or phobia These negative 
tendency which may culmina e formation of character Actually, 

reactions also contrihute considmab y positive reactions, 

they represent fixations on the trauma ™ ^ neurosis proper 

butVy follow the ^crSth t 'l^sC and negative effects of 

constitute a compromise, to romoonent sometimes the other, pre 

tmrar Tretp^U — 

\-i'"rpoint IS this AH SSeT dTsp^the 

the restrictions of personality and the las i^^g^^h^ g p^y^h ma 

characteristic of compulsiveness, j ndence of psychical processes that 

intensity, they show a and obey the laws of logical tknt 

are adapted to the df>ands of the real „o 

mg They are not influenced of these, so that they can easily 

notice of real things, or the ^ are as a stale within a state, an 

come into active 0PP“^" 'fcommo7weal In any event, changes 

inaccessible party, useless for 
of the personality remain hke scars 

The deletions m this 

preoccupation with the nractical life as a physician of his ay 

strong clinical impressions ° . j „ to his numerous lectures on 

and culture Pavlov - that his invesbgaUons began as 

conditioned reflexes f ^ jy,hnrniorti toipression vomme 

the consequence of a strong . jgnored if 've are to e ‘ 

,'«™ .1 ir;™ SSp—i- 

he earliest period of huma „ 

All these traumata belong '4'.^ and°fo- 

ng in-e penod between 
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foreleg, remains quietly at her place against the wall A metronome ad- 
justed to click once a second (M 60 is a convenient abbreviation) is 
placed out of sight near the animal After the metronome clicks for a 
few seconds a shock to the foreleg follows When the clicking has con 
tinned for five to ten seconds on ten occasions a conditioned reflex, or 
prejudice, will have been formed but not firmly However, after 100 
coincidences of metronome beats and the alarming, disagreeable shocb 
to the foreleg the sheep wtll be prejudiced against the sound of the 
metronome for life Over thirty-five years of experimental work in our 
laboratory confirms this seemingly dogmatic statement The animal can 
never again hsten to the metronome with equanimity Indeed, the click 
mg of a typewriter visibly disturbs her 

Many of our prejudices arise from such seemingly innocuous com 
ci ences In extreme cases, where this conditioning experience has been 
ong conUnued, the sound of winding a watch proves alarming The 
human neurotics extreme sensitivity to sound (hyperacusis) confirms 
tliese obsemtions of sheep and goat behavior 

fnr '''e are describing it and as Pavlov mvestigated it 

a centuty, animal, or man, is compelled to behave ineffectually 
inevitable This is the origin of anxiety, and anxiety 
tntec fti sheep whose behavior is being described lUnS' 

and shnpl After two or three coincidences of metronome 

then vimiA metronome evokes startle at the first click, 

tentative mn *^ovements of head and ears, bleating and 

abou the tenr™‘ Pf“<=ding the shock However, at 

Ick Is ,oon the foreleg, to wh.oh the 

response to the el i precisely flexed one or more times in 

tense at the sounrh T ^ 

Whm the r ni "lohonless until the shock 

trails old, is elici^Thv conditioned reflex, at least a liundre 

■s highly stereotmeil e’"® "'atronome the sheep’s behavio 

>ts eirs,^ then loivcrs tf ^ 

or three seconds hee extended forelegs and within t«e 

of the foreleg once a'seconr"^'*i*'^ “ Precise flexion 0 ’°'"="“" J 

Its moicments suggest the d’e" "metronome The nicety 

'chemence and nrccis.nn Preceding the shock increase 


Often. 


anH r.T/»/v.^.^ , ® i-*^v.wuuiu uie shuck 

"hen the electrodes hix" if foment of shock approaches ei.—- 
electrodes has e been accidentally disconnected from the leg 


the ohsener is dccciscd 1 , 111 “ ‘‘''■^'“'"'ntly disconnected from m- 



Liddell • Biology of “Prefudwed" Mind 205 

o£ how many times or how precisely the leg is withdrawn the shock is 
sure to follow. It will require some argument and 
the view that all conditioned reflexes are ineffectual m adjusting 

actual situations. This attempt will, however, be made. 

All the operaUons involved in the formation of conditioned reflexes, 
either positive or negative, take place on the threshold of intelligence, 
ke at a W or pri^tive biological level. The more complex cognitive 

Idtattstf 

or winding a watch, and even tones ® ^ in intensity and in 

The expressions of this prejudice can ^ 
patterns of behavior as clearly appears m the formation 

conditioned reflex. . second (M 120), but 

We now set the fir “the sheep reacts 

when it sounds no shock to the eg j clicking with no 

exactly as before. But after a - roo„ she alerts at the 

shock to follow her pattern of , the metronome ceases, 

first click but does not flex her ^ if ,i,e shock had actually 

however, she vehemently withdraws her leg as 

seen applied. „ , „,„tion of the clicking is observed 

This intense “off-reaction a j j the final stabilized phase of 
[or three or four tests and antoal alerts at the first 

the negative conditioned refleic j^reathing while the signal for 

dick, remains motionless but '^"-"/jetscs she exhibits the usual 
no shock continues, but when picture is one of letdown or 

signs of restlessness already described. The p 

release from tension. newly formed negative conditione 

A further characterishc of " ^f generalization. Although our 

reflex is the already familiar app ^.^j^^fied at the rapid clicking ( 
sheep becomes obviously tense » “ ^ ^fjen stiffens it as if firmly 

120) she does not lift her *“‘“n’„ome is again set to click mce 

resolved not to flex it. Now, if leg at the slow choking 

a second the sheep no response. However, her reaction 

noise but maintains the new ” vehement, 

to the now unexpected shoe rates, M BO 


,„.„ck is unusually veh ^^0, on a few 

7y“c“on^asting the tvvo “’f^Tor iSimination betiveen them to 

occasions an accurate that this should be so. f”*" 

... re.asoname « j ^jlfgrence between 


occasions an accurate dinere this should be so. ^ 

been achieved and it I fundamental 

observation clearly shows that *«« « ^„pares two W‘ed i^^ht 
a psychophysical ^ tones as to which is the louder 

to decide which is the heaver, or 
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higher) and the establishment of a stable differentiation between posi- 
tive and negative conditioned reflexes In the case of psychophysical 
judgments we are dealing with “pure-culture” cognitive operations In 
the establishment of positive and negahve conditioned reflexes and the 
limits of discrimination between them, we are deeply involved with the 
visceral machinery of emotion and prejudice 

Negative conditioned reflex action is emotionally upsetting for any 
animal In our experience the chronic emotional disorder that I P Pavlov 
called experimental neurosis may befall the sheep during the experiment 
on negative conditioning just described In a number of cases the animal 
repeatedly subjected to M 120 without shock is unable to prevent the 
anticipatory flexion of the foreleg which it had previously been trained 
to make in response to M 60 


Within a few days, after thirty or forty repetitions of M 120 without 
s oc , our sheep resists being led to the laboratory In its restraining 
lamess it is unable to maintain the customary self-imposed restraint 
oreover, it exhibits a diffuse agitation with frequent startle reactions, 
defecating, irregular rapid respiration and heart 
addition, persistent small tic like movements of the tramed 

withmiT^c^^^u reiteration of the rapid metronome always 

nremdirp^n "^^rotic condition, like its formerly less intense 

‘ ® persists for We In this 

RrcKanousnosc " “‘"'•‘Is rest at night is disturbed and its normal 

tomamlnTdoT"'"' ” 

conditioned'^i-rilexes' relation of neurotic traits to 
flexes, hath vositwc anrf present view all conditioned re 

trails A sea ere nenmt "'■« prejudices and, hence, neurotic 

as just described and an ** '''^k e^Penmentally neurobc animal 

operation of our coincidence^ ongmaf® fr®"’ 

cordanceaaitb Sigmund Freud’ c 7*’“® speculations are in ac 
and Monotheism” he avrote h-aits avhere in ‘ Moses 


cf neurosis arc the conscw°cntL?'^ "'*'7 '™ phenomena or symptoim 

for this aery reason aae rennrr ®*Penences and impressions avhich 

ascertain, cacn if onk in a rouch™ 7 '•■“logical traumata We avish to 
to these capericnces and to neiirnt7 ™“’*o "'“y. the charactenstics common 
\\I.at features are common m 

important points Tlic effects of iK™ "''■■'ol'c symptoms? Here aae note two 
tiac Tlicfonnerarccndcaaorslorcaaao^iw twofold, posiUve and nega 
s to rcaaao the trauma, to remember the forgotten 



Liddell • Biology of ‘Preiudiced’ Mmd 


20T 

1. .. .hll in irnke It real-to live through once more a 
experience or bet er sp relationship it is revived in an 

;sp „l.. .. » 

into the secrets of “ooZde aim. here nothing is to be 

The negative P"™ f„,L,en traumata They may be grouped 

remembered or repeated of t ^ ^ themselves in avoiding issues a 

together as defensive reactions Th y , nhobia These negative 

tendency which may culminate “ ™ formation of character Actually, 

reactions also contribute considerably positive reactions, 

they represent fixations on the trauma "» neurosis proper 

but they follow the opposite and negative effects of 

constitute a compromise, to whic oJJent sometimes the other, pre- 

the trauma contribute. , oonflicts which the subject cannot 

dominates These opposite reactions create coniu 

as a rule resolve phenomena the symptoms as well as 

The second point is this All the P character, display the 

the restrictions of personality and ,|ey possess great psychical 

characteristic of compulsiveness, , ^gpee of psychical processes that 

intensity, they show a far reachi g P jpg, cal thmk- 

are adapted to the demands of the real normally so, they take no 

mg They are not mfiuenced these so that they can easily 

notice of real things, or the ^ .phey are as a state within a s>a‘«' 

come into active '“thi — ^weal I" any event, changes 

inaccessible party, useless for *0 commo 

of the personahty remain hke scar „ j , 

The deletions in this 

preoccupation with the h.Tpractical life as a physician of his ay 

strong clinical impressions o , ppp to his numerous lectures on 
and culture Pavlov, m ‘"™rfessr*at his investigaUons began as 
conditioned reflexes « “pmssion” 

the consequence of a strong ignored it we are to J ‘ 

These strong unpressions importance for any 

the biological origins of P”’'" ‘ j to harmonize tlie a*'”"® d jn 

investigator “f seekers as *c.r 

of such venerable and „™ized that both men were deleted 

the first place. It must be re»^^ die life span A d deted 

speculaPons upon two different ^ his ffxat 

portion of the previous t 

the earliest period of huma a the period up to about fuc 

All these traumata belong begms « 

STe t;raur"ng The period between mo 
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most important. How soon after birth this sensitivity to traumata begins we 
are not able to state with any degree of certainty. 


In our present investigation of maternal-neonate relations in sheep 
and goats we are able to give a definite answer to Freud’s question. 
Sensitivity to psychic traumata begins at birth in both sheep and goat. 

Pavlov subjected his dogs to the strong bodily experiences or percep- 
tions of the conditioning laboratory at late adolescence or maturity— six 
months or older. Although his approach to the understanding of behavior 
was as clinical as Freud’s, it required many years of observation for 
lim to realize that conditioning was essentially traumatizing (or, as we 
would now say, prejudice forming). 

conditioned experiments about 1900, it was not until 
, ^ encountered the phenomenon of experimental neurosis in a 

og. This animal was attempting a too difficult discrimination between 
uminous circle as a signal for food and a more and more circular oval 
as a no oo signal. The breakdown point came when the semiaxes of 
seven to nine-a slightly flattened circle, 
avlov observed were those previously described in our 
temnt M breakdown occurred during its unsuccessful at- 

Sima “ response to M 120, the 

to^nculcate'a Sttve experimenter was attempting 

mature^or '''® f°"owed Pavlov in employing 

about three montir'*T^''’ ’^yP>eally, our animals were 

span istC ™ n is conLoning. Their Ufa 

close7e"vcf j- ‘“rdy recognition of the 

(litioningisthr^^esuirof psychoanalysis and con- 

to center his attention laboratory accident. Freud was led 

closed by psychoanalysis^'-'' happenings early in life as dis- 

analyze in physiological tcms^F ''T"" Pavlov attempted » 

"the dog’s passionate lomri t^r hunger-or as he describes it, 
a physiologist that “annof-t"^- ™ forced to conclude, as 
ho chose as subjects docs nf measured. Hence, 

harness upon the labordory ™Me VI ' s 

being collected and mcasmed 117 *" •*' T's 

the accidental origin of the restrl^v ’“''“ratory requirement « 

of "self-imposed r«traint" sinoT^l. ? frame) and 

nnd br^ak the Rl.asswarc ’used to m«e^ird- ® 

In Freud's case his natinm. ” *' ? 'f‘S“‘‘ve juices, 
upon analysis, turned out to be diverse symptoms. Tlicse, 

. Iiimca out to be disabling bodily c.xpressions of infnntiln 
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traumata or prejudices which he attempted to ^ 

the relearning accomplished during psyc p j frame, so sunilar 
worthy of note that ‘I'e analydc couch ^ 

m function, are both products of 7,„!,rf5 of mind (or prejudices) 

mg m time fixed clinical and his aiult animals ex- 

In Pavlovs case (and we fal conditioning only with the 

hibited the traumatic overlooked by him (as by 

passage of months or years „ndi(ionmg « traumatizing or pre,u- 

ourselves) that the very “^"^manifestations of human 

dice forming Like *e positive oonditioned reflexes “remain 

neurosis, so clearly described y Conditioned reflex action, like 

like sears” on the animals P«f°"“*'^^f“anrrmpulsive It does not 
neurotic human behavior, is s er W ^ g situation Hence it is 

adjust the animal to the .f^Jaroned animal, the greater 

basically ineffectual The more ^ 

Its frustration in facing the dema experiment with the middle-aged 

We return at last to our mte^ptede>T^_^_^^^_j 60 and, 

ewe She has now acquired a ^ to M 120 We are now 

with some difficulty, a negative aifficult discriminations hebveen 

prepared to attempt more ® foreleg, and slower and slower 

M 60, always terminated by sho followed by shock Para 

rates (M 100, M 92, M 87, ^ 72)^ne« successively more 

doxically, less and ^es For example, a negative reflex to 

difficult negative conditioned negative response to M ]00 

M 92 IS more quickly * ce a greater facility >“ J 

Our sheep has gained, *™"Sh xates, although her 

a leg flexion at the P™^ ^^JXe sisals has been steadily and 
pertuibabon at the more difficult n g , 1 , hvno 

visibly increasing mcreasing fluency o ® ^ 

This situation reminds o around from p y 

chondnac in relating his ">™P f,y consulting vanous . y 

to physician He has P" .b^d Our sheep can 

A final experiment positive conditioned stimulus tro 

a‘f.7 1. r t, s 

For the success of the demons “Pr^f three to 

Tt' *' "’S' ■ 
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five-minute pause we sound the metronome at seventy-two beats per min- 
ute (M 72)— a rate never followed by shock She tenses and with obvious 
effort prevents her foreleg from bemg flexed by forcibly extending it 
When the metronome ceases, she heaves a sigh of relief We now wait 
another five minutes and sound M 60 again, to which she responds with 
the usual stereotyped, mincing flexions of the foreleg in time wifli the 
clicking, ending with a vigorous terminal flexion in response to the brief 
shock After another period of waiting three, four, or five minutes we 
sound M 72 once again, and our animal once more refrains from flexing 
her foreleg with the usual signs of intense effort 

Now for the crucial testi We wait only a minute after M 72 before 
sounding M 60 again Visibly in distress, she alternately raises and lowers 
her head and appears to be making every effort to lift her foreleg from 
the floor, which she seems unable to do Loud grinding of the teeth is 
often audible at some distance during the ordeal The shock now elicits 
a motor explosion in which she leaps upward This explosion suddenly 
relieves her tension 


That this account is in terms of human behavior is not accidental 
Many years ago we received the strong laboratory impression that our 
^enmental animal was trying to say ^Remember you are not studying 
pntjsiology, you are studying me ” 

f digression is necessary What about reward and pun- 
nnthintr f ® opinion, IS not concerned with, and knows 

dices? Specifically what about food preju- 

Thev are h-fsie'*!!* nothing to do with reward or punishment 

ctnie It IS I “ “J’^^'inonce of the action of our coincidence pnn- 

tho conditioni e punishment and food as reward m 

conditioning experiments we have been discussing 

in his restrmninvT on^y conditioning laboratory the dog stood 

and the expenmen'to'nh frame) on a table in a testing room, 

the door The secretion through a peephole m 

distance bv a sneeial '“Iwa could be observed and recorded at a 

mcntcr’s urespno#. f] ^ ^automatically because the expen 
attention Tins renmremem”'" 'd'*' animals 

of the positive con^tioned st"’^‘i' “ ‘o feed him at the end 

simple mechanical arrangemTnf ?itnu “ ‘’Tj 

swmc a food mn in f-nT. e 1 ^ulhng on a string outside the door 
seconds the strme p ° CM>enmental animal But after fifteen 
the pan d^g' 'nte '“Id 

eating In certain dogs of nervous’ temptr’r, 
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ous procedure aroused so strong a prejud.co 
that further conditioning experiments had to 

An amusing and -“-P“'“ttfin t ear mvfstiga- 

ditioning was observed by V monograph. 

prejudice are briefly as follows .vindifioninE routine in which he 

Nick was subjected to a grueling ^oose between two 

was compelled (through self-impos ^ ^ a rise in pitch 

pairs of tones sounded in ™c«ssion J^»^ w^ 

a Spratt’s Oval biscuit dropped m his- 
tone was followed moved nearer together in pitch 

crimination was mastered t Tn addition to the usual posi- 

until Nick-s neurotic breakdown ^ “ t„ed to avoid the 

tive and negative signs of f X^Ste ejecUon of food on the 

whole laboratory situation including absolute 

premises „ I 5 njore specific When presented 

But his aversion to Spratts O laboratory building or on 

with this brand of dog biscui m jje barked at 

Gantt’s farm he and dropped it or he urinated on it He 

lTldrea^l%cceV”dog biscuits the fallacy 

of ^leXfsti:: pSent” m the experiments we have bee 

discussing .. 1, j Upon carefully trained for more ^ 

Our goat, ■ Cuthorns, a .gj^ygd responses to M 60 Fina y s 
year m making longer an °”®c,oahon of the one hundred {ore- 

was accurately reacting m ” „„.n,ed by shock to the fore 

r r— which was always OTajd ^d regularly observed 

leg We were recording her rete'’ W f®"' "'“"’'i' ’’^d'' biU 

the following conditioned “XX*e„ accelerated, then slowed bu 
acciderated, then — Jtoo^^irrnd of profession A-^Xxmm'm- 

roXlrga^e’^the usual^ the flrst 

three seconds her heart P 

They were related to me by 
Pavlov’s wntings in y iqctg 

Prof"eS? r Kap"r;wSSwaraguesth..ny.oborao 
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metronome click Using the heart rate as a sign of emotional excitement, 
the actual shock after 100 seconds of waiting served as a striking relief 
of her previous mounting tension In this specific experimental environ 
ment shock was a reward 

On the other hand, while Cuthoms was standing in her Pavlov frame 
tensely, but quietly, awaiting our pleasure an accidental and hence 
unsignaled shock caused, along with tfie leg flexion, an immediate racing 
of her heart which required about half a mmute to resume its former 
rate Here in the same laboratory situation and with the same animal, 
shock was a punishment 


Thus far the discussion has dealt widi positive and negative condi- 
tioned reflex action in the adult experimental animal It is now time to 
bridge the gap between Freuds coneem with traumatic experiences m 
the very young child and Pavlov s fixation upon the traumatizing effects 
of positive and negative conditioning in the mature animal 

An accidental experiment subsequently repeated with both sheep and 
goat mothers first turned our attention to the prepotent influence of 
the maternal neonate relationship upon the behavior of our experimental 
ammals Our goat, Cuthoms, had a newborn kid When it was a few 
days old we aUowed it to follow its mother into the laboratory for her 
daily test As the mother stood in the Pavlov frame her kid frisked about, 
ursed briefly, and was continually on the go The kid repeatedly bleated 
replied At the first click of the metronome, however, 
henm rn >0^ was now suddenly appropriate to the situation and 
aravfZ r gently to butt her bd 

Z T >0 get It out of haL-s way 

Cinlo in thoughts were directed to Freud’s pleasure pnn 

the nlmciirp ' ^ ^ coincidence principle ' Our understanding of 

'“-d 'vith the uupuls.ve, om- 
from the cxtemi?*^ '"u ef excitement -seeking gratification 

0^01^ na to ■' r li 1 ™?’°'“ '"sard for the limitations of reality 

about Its mother !mpene''dus\tZ'” f 

m^il Wo ooncf« * 1 s to try out conditioning on this young am 

"^iTa PaTo S ™ ■'> 

metronome Tim 1 f “'tempted the usual conditioning to the 

“«d us of ,1 f“'>'>'ved by utter fatigue, 

rcstnint in tins I attempts to develop self-imposed 

WcLso me ^ “rtificnl cireumstauces 

for 'imt f„r e n '"^^'-g^tion of sheep and goat behavior 

mir foThmat r r"® '™ l>“vc come to appree.ale 

"omen 1 lare r fP'n-'ontal animals Tf.ey are of con 

neir Ino^’^ , u^crimentation Tliey are rela- 

fncl> incxpcnsiie to maintain, and their hfe span of ten to fourteen 
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years is favorable for lor-g-le^ 

of our present discussion, the production o ^ 

species. One twin of consideration in our investiga- 

tioning of her offspring a series of expei^en P ^ 

now been in progress for fifteen “;So„Tas to the baleful 

yielded startling results-startling ^ reflexes (or prejudices) 

influence of positive and negi^ve 

upon physical and mental heal*. Cuthoms’ kid 

The difficulties encountered in att p g mtle animal 

in the Pavlov’s high chair were — ^ Jg^'^om with the mother 
complete liberty ^ 1 ^'- 

present or absent. The L the lamb or kid is as follows: 

neonate relations involved m ^here it is allowed complete 

The little animal in confined pe„ded from the center of the 

freedom of movement. A ^ . animal’s chest. Electrodes from 

ceiling is attached to a mild electric shock may 

this cable are fixed to the forel g 

be delivered. . simple. We selected sheep ““ 2“ 

The plan of the investigation was sunp jgbora- 

mothers with twins of the same “SjL 

tory room in the "ucaHraining routine in an adjointag 

other twin was subjected to “.“^gbedule was followed each day^ 
room, alone. The same conditioning che been found to 

Since sheep and goats are “afraid ^bem. ’Hie bf 

be the most effective conditioned st 

room were dimmed for ‘en secon s oj 

Twenty of these darkness P of fifty ™™'“;„^riction 

followed by shock comprised *edmV showed 

In ever; case, die -““Jt wld run and fu-P 

I’rrdd™ “ ae 

mmS^urot seHdmposed restrm^^ 

“Te^tesTS^r-fand re,elled_bV - 

•alent behavior was obse^e 
In these young anunals. 


comer of the ro^;;. « 

T._ xt- animals, as 
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mental neurosis supervened but pursued a different course from that 
observed in the adults The lamb, for example, first passed through a 
stage of diffused agitation witli rapidly repeated small tic like movements 
of the forelimb— often as many as eighty a minute But finally it lay 
down soon after entering the laboratory room, with chin on the floor 
and made no visible response to the dimming of the lights, not even ear 
movement At the shock it rolled a little on its side but made no effort 
to rise 


With the mother in the room the little animal was seemingly immune 
to this stress of monotonously recurring apprehension 

We found that the newborn Iamb or kid could be conditioned at a 
very early age. as early as four hours following birth It occurred to 
us that the same trauma inflicted upon the young animal by this stressful, 
early conditioning m isolation might also be inflicted upon it by inter- 
fering with the maternal neonate relations This conjecture marked an 
important turning point in the work of our laboratory We were soon 
engaged m the fascinating study of the natural history of prejudice 
The studies on early conditioning showed that the period of greatest 
yu^ra i ity to the stress of Pavlovian conditioning is from four hours 
to three weeks of age when the animal is deprived of its mother s pres 

^ fysting room It IS as if she serves as a security signal indi- 
cating that all IS well 


‘®'' at four to fourteen hours of age 

ZnZLT ""‘h t'venty darkness signals at 

died ttntliin ^ subjected to this early training, two had 

mer met “ of the remaining eight died in the sum 

’T! * “SO Only one out of those ten survived 

of Ihe^n pairs of twin kids at one month of age Five 

of the fir”tl T® *" “"‘J S™ with the mother Four 

while onlv onr'rr'e ■" isolation died within the year, 

died mtlim the year ° ™ with the mother present 

cond.tILfng i/vounl''r ’’7“"' P’-«/>'*ces formed by Pavlovian 

Tlie reader mayL temntcTt '' disabling, they can be lerta' 

in man of tlieLrml. ^ ? speculate upon the lethal effects (suicide) 

fa.a.;;l:i;^r„rer-,rfe *" "'®' 


fatal organization ,n later hfe ^ ’''®' Prejudices and thei 

tried tile effeernf'” *e natural history of prejudice " 

rnde/ot,en^^ from its motL We ha, 

lion from tim m„.i.„. c„u_ ■'> which there was no sepaW 


under ohseraat on hVZ , ®'"®'""® f™™ -‘a mother We ha 

tion from tlip mniTt f ii ^*ds m which there was no sepa*^ 

kids separated purtuntion, and twenty one expenmenta 

kids separated from the mother five minutes followmg birth and kef 
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away from her. alone in an adjoining room for half an hour 
NinLen of the twenty-one experimental kids separated from 

Lm^er” Nonl of these forty-three kids roere subjected to any form 

Endings it would appear that the human baby 

is emotionally of the constructioe role of prejudice. 

Let us now turn to the disc 

In the thinking of Freud and P npirative conditioned reflexes 

festations f On the other hand an optimistic 

are compulsive and, hence, disaming. 

view of prejudice should be consi ere • matter it is necessary to 

In view of the previous ^ einditioning. In mutual condi- 

broaden our conception of mother’s presence becomes a 

Honing between mother offspring This mutual conditioning 

conditioned security signal to 1'®'^ P between mother and newborn 
establishes a stable pleasure 

which promotes brief interrelationship 

The intricate details of As the result of many 

“orWiirtCXck” observation of the sheep and goats m our 

laboratory she writes: 

, t, Mat is accomplished through oil the 

Mutual conditioning in the ^ a„d by the place sense os 

senses: smell, taste, body cont-oct • ^ ,h(, young 

well That is, animals become used to where tot. „ group of 

to where the mother is. "f:fhe odentation of both mother and 

mothers and young is very 

"”™lhen mutual conditioning is durmg%™eTl "ewto^^^ W- 

biting is required of the young by the m S „„owing the young 

men inhibiting is eventually f^one in such o way f 

to nurse, the process is very S™*™' gefusal is indicated by y 

expects satisfaction ■" *;,"^'”:e"s the udder. There u never any con 

'‘sn— ■' 

a ^^idcning circle as Inc >o 5 
ing process. 
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The key to this mutual conditioning seems to be an interplay of pleasurable 
behavior patterns so that mutual pleasurable stimulation is involved throughout. 
The signab for the food to be offered are consistent and always followed by 
what they imply. This results in digestive readiness. 

Resting periods are completely relaxed since no ambivalence has been 
aroused. 


Another example of mutual conditioning, derived from natural his- 
tory, is the phenomenon of imprinting. Here, the newly hatched gosling 
sees and follows the first moving object If it happens to be a man that 
man becomes imprinted upon the little bird’s brain. Henceforth, human 
beings will be accepted as fellow geese. Konrad Lorenz has related how 
a goose upon whose mind he was imprinted allowed him to help huild her 
nest. As he told us. he had become an honorary goose. Imprinting, then, 
appears to be the most striking example of the unadulterated operation 
of the coincidence principle in nature. 

A few Bnal reflections upon pleasure organization in relation to mutual 
conditioning. Many years ago Sandor Rado anticipated our interest in 
nappy prejudices in his exciting notion of pleasure organization. 
excn!r° r"® 1*™. man in the exercise of pleasure functions derives 

Tody spots available in his mind and 


up the indwfdii^’t 'n*®n»ct and combine with one another to make 

sexual or non-sexual bm a The latter is obviously neither 

tion on a higher level. It undr"'*'' brought about by integra- 

is eharaeterized at every typwal changes during the life cycle, an 

in the service of onp ^ ^ measure of functional flexibility, working 

organizaUon requiies a ter^.Jt'^ of the biological systems. . . . This pleasure 
fusion between thp reflects its biological nature and avoids con 

entity and its component parts. 

which embraces conditioning leads into the sphere of sociolo^ 

the process of mutual ^ "’f^J^cstations of group processes. The goat m 
her newborn is at th occurring during the mothering o 

the rest of the flock involved in necessary interactions wit 

spring establish U * . ® organization which she and her oh- 

contrast, thememb^ Simple instance of Rado’s broader conception By 
and Nmlnerable amateur string quartet establish a transitory 

As a tentativp organization at a highly complex level, 

the biolotn- of ^ definition of mind we have discuss 

mental considerat*^^ *^ning, have omitted certain funda- 

definition of yirec aspects of man must be involved in a 

an IS at the same time an organism, a mind, and a 
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social being (or socius*). Through the process of historical screening, 
we think of Jim Thorpe as a superior organism, Descartes as a mind, and 
Buddha as a social being. This discussion has been limited to the attempt 
to make some inferences concerning man’s nature as organism and socius. 

* Socius is the conception of Charles Horton Cooley, a worthy of American 
sociology. See his Social Organization, 1918. 
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Mind as Function of Neural Organization 


I. Introduction 

obiectiw^arrn^’ ®“®"bsts who have insisted on a monistic 

an awkward ^ ^uliject matter of psychology have found mind 
sLera^^Li^/rf “ «^P^>"ed away. and. except m 

of idealists and not been able adequately to meet the objections 

A recent honk V. (though well able to criticize their positions) 

new range of fari 1 ,** application of learning theory to a 

perception and coniciousne's?® " biological mechanisms o 

then indicates how^s'everal"'^**'^* Taylors behavioral theory of mind and 
lated to mind thus m ^^portant kinds of abnormal behavior are re- 

abnormality of mind and tl, r n responding quite unrelated to any 
arc the mo^st 0^1“ , ^les 

We define mind is „ o„, r ^ ‘ abnormalities of mind 
in due course explain thn ° /""c/ions of learned behavior We shall 
no refer to a .eforfnne? ‘^’‘“acter of those functions and why 

consider It necessarv to ^iiT 

definition ' ^ '^‘Tlain philosophical implications of our 

Tlie term "function” here implies that an element of mind is » 
218 
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dependent variable. That is we 3° “t 

exists autonomously or jndependenUy and all deriva- 

Hence we reject eve^ 

lives and unaclmowledged relics .-Hpalism- tbat is all theories 

also that we reject all forms of I Lnd. and 

that start from the assumption that the prim ry ty 

postulate that the physical universe “ ^ “^‘“^ing point matter in 
tions of mind. On the contrary, we a and other particles 

all its aspects, from the electrons, pro on , conibination that pro- 

to the vast array of compounds formed by their comnin 

vide the content of experience. j„_ / 19201 that as the organization 

We believe, with Samuel Alexand-Jl^^^^^^^^^^ 

of matter increases m complexity, P . j j f organization 

properties that could level is itself a direct 

involved; but, on the other an , ],ighly organized substances 

outcome of properties inheren Thus the molecule of nucleic 

that unite to form the new eomponent parts, that 

acid has the property, f ^Lejc acid from suitable material 

it can generate other molecules of nuclem^^^^^^^^^^ ^ 

in its environment. This ° com^unds, is a necessary pre- 
large number of highly oomplex orga P ty_iife.charactenstio 

requisite for the emergence “f “ pfe, or self-maintenance, 

of self-maintaining organisms. matter between the organism 

is that there is a continuous '"‘o'oh ^ i invariably initiated by the 

„a ,» — rST- ». »« ” 

organism, but in sucn d 

chemical and structural identity. a result 

In the simplest organisms 'o orchangej^^^^ P But 

of random encounters with (1906) demonstrated long ag , 

even in such organisms. ^J,„,ermined. Tlie unicellular stenWr 

behavior is by no means ngi y P ^ ^ pj carmine grains,^ 

(Tennings pp. 174-175), enveloped mac progressively 

lirSfe’slightly ‘“’’•aTngc- 

modifies its responses u • .gjur currents now agai . p 

there for about half a minute, f Uie w. ^ „.e an.m^ r 

a manifestation of a primi 

immcrfjflfc response. 1 % ^.y^ral minutes. rr* fl!vcrsifie<J 

in function, ‘here is an ■"cma e^njhu gS'^" 

that comes into being 
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a complex organism is not in itself sufficient to guarantee survival Among 
the most important of the means by which the complexity of the super 
imposed organization is increased is the development of sensory surfaces 
in the form of specialized receptors distributed over an area such as 
the skin or the retina, together with the development of specialized cells 
that can rapidly signal the responses of the receptors to distant parts 
of the body and thereby initiate appropnate actions This is accompanied 
by an enormous number of neuronal ramifications in the central nervous 
system, allowing for multitudinous combinations of stimulus and response 
to be connected to each other by the learning process In the most com 
p ex of organisms this has a remarkable outcome— the capacity to learn 
to respond not merehj to sttmuh, but aho to objects-so that adequate 
response can be made to an object no matter which aspect is presented 
o t e organism, i e , despite the fact that the sensory stimulus compounds 
making their impact upon the organism are various As 
wi e seen elow, tins is the result of highly complex compound con 

exteroceptive stimuh in conjunction with relevant proprio 
ceptive stimuh 

Qt n Vml!i property whereby one aggregate of matter, 

anv asnprf organization, is automatically adjusted to 

of matter matter, and similarly to all other pieces 

call consciou^nTc^ o impact upon it is none other than the property we 
physiologists and Johannes Muller, psychologists 

being some kind ogists have tended to think of consciousness as 

lliey have thought of It Sroup of neurons involved Alternatively 
by certain highly specialized®,^'"'' 

essence is chemicallv . n ^ of neurons But the supposed 

neurons do not enable us"everf generated by 

tint this neuron is generating confidence, 

ception of the tone of an i^hnn^ ^ Perception of red and that one the per 
in tho chemical and physical ® bnoavn variation 

to explain the nch varietv of neurons is much too restneted 

seioiisncss is something generat^"r‘"“"''” “nt 

'•’e hypothesis that the Muronslnv'^^ "eurons, we are forced to accep 
that IS he>ond the reach of sc,n„™ "lystica, or supernatural po« « 
csis that implies that the 


Now, let us go Inch nnetaphysiological powers 

maintain tint the stentor n,u 5 f‘?’°'',^'“'‘"’'‘bly. no ps>chologist woul 
tho carmine grams before if m be conscious of the harmfulncss o 
quentl, retrod into iirtu^m Ct"! 

logical and biochemical prmcip cs JuT “^rco tint ph>s>^ 

1 pics will provp sufficient to account fot 
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that required to generate consciousness. j 

c.L,.™=., to, 1*" ,2 or ,1,,. 

organization. In order to giv acquired reactions 

organization, it is necessary to speedy “X are directed, 

of the organism, but also the objects o w ^ ^ 

and, in particular, those ’X'ed to reinforce the or- 

temporal relations to the °X”'Xni the status of conditioned responses, 
ganism’s reactions and confer , . this hind of behavior and to 

The environment compels us to „n„ounters with substances that 

adopt that; for this kind involves u involves encounters 

are’damaging to the life P^^l^m ^molded by the environ- 
that promote the life processes. g consciousness-not as 

ment to constancies of neural ^“PX^^fthe ^organism to the enviion- 
a seK-sufBclent “entity” but as a relat g ^ developed mechanisms that 
ment. The organism is to objeL from every angle 

enable it to respond in an “PP™P™‘Xow 

of approach. All this will be position, it is necessary to give a 

As a background to our ™ P P^odern learning theory, 
brief outline of some central p P 


n Basic Principles of the Learning Process 

with Pavlov (1927). His expenmenls^on^^^^^^^^ be- 
any response, including stimulus— that is, can he ma ® 

to.. -I', 71.“ ,";;sav*w“‘ 

been adopted b> most • p 
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decades, and has led to a great accumulation of facts about the learning 
process 

We shall briefly state some basic propositions of modem learning 
theory that have been established by experimental investigation Upon 
these propositions the theory of perception described in this paper has 
been built 


The behavior of organisms that concerns us depends on the function 
mg of the nervous system The basis of this functioning is the transmission 
of impulses by neurons When an organism is exposed to particular 
stimulus conditions, its response is determined by the neurons activated 
y the stimulus conditions The response, therefore, depends upon the 
particular functional connections (synapses) that exist between neurons 
any unctional connections are formed in the course of organismal 
^owt thers are established by learning— the outcome of interactions 
between the organism and its environment 

following operational defimtion of learning was proposed some 
u 1952) Learning may be said to have occurred if 3 
stimiilnc evoked m temporal contiguity with a given sensory 

resnon^P is subsequently found that the stimulus can evoke the 

couM ^ u so before If the stimulus 

stronnlv ^ response before but subsequently evokes it more 

IS narrower ^‘'irning may be said to have occurred This definition 

words '‘stimi 1 ” * o^od be, and for the words “sensory stimulus’ the 
Tha r should be substituted 

tions was d^omtra^S'bv''^°"f specific neural connec- 

sho^^cd that when a conL experiment by Culler (1938) He 

auditory signal stimuli response had been established to an 

elicited the same ? particular spot on the cortex of a dog 

conditioning or after extTction^Th””^ response either before 

learning is of a more complex k Jd suppose that when 

and images or behvppn rS t associations between words 

in any way Tliere rmv ^ rxincepts, the basic process is different 

praecss. w.th greit vane J.n “If of instances of the basic 

h' o or more complex neural'nitic combined, or it may integntc 

An mdi% idinl act of Inn™ " “‘>™tion 
of strengthening a fimctmnal"n~'™i"'^‘'’'‘^“‘'‘’ a 

a reinforcement We slnll hrmn"™' “''"cction-is conveniently callc^ 
factors concerned in reinfomo ^ some of the most importa"* 

silinlions hate shovai that the toad experiments m simple 

!>nd response affect in an imTvn« ' 1 ^ relations between stimiily* 

motor learning tlie optimal limp ""i* '”7 'earning occurs I" 

ashile m somf emenmen] T 

me experiments on emotional learning ii has been found to 
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be in the region of five seconds. The amount of learning increases directly 
with the number of reinforcements, according to a simple positive grow 

“e^^trength that accrues at a given reinforcement to the connection 
between a stLulus and a response varies directly jfl. 

of the reduction of a state of drive (cental ™,Vb^^ 

lows the response, and inversely with the length ^gduetionl 

which the drive reduction follows 

that have been mainly studied have quantitative 

satisfaction of primary needs such “ liong ^ secondary drive 

relations have also been established >" drive 

states as anxiety In “J”® “^^edingly low order of magnitude, 
reduction must obviously be of excitation upon termination 

being a consequent of suggested that 

of the to drive increment; for example ex- 

sometimes reinforcement is relate reinforcing (e.g., 

periments showing that increases in circumstances in which drive 
Hunvitz, 1956). App-ently there me 

increments fulfill the usual ro elimination of established habits- 

Unleaming-the . connections which previous learning 

implies the weakening of sy p ^ o^ess of unlearning which has re- 
has formed between neurons. P means the more or less 

ceived most study is calle e jgotued response to a stimulus 

smoothly progressive weakeni g without drive reduction, 

when this response occurs a n based upon reactive inhibition 

There is some evidence that this “d alocialed with fatigue, 

-inhibitory f =- „„ weakened depends upon recipro- 

Anolher mechanism by whic —.555 that are incompatible witli an 

cal inhibition-the elicitation of responses t important illustration 

therefore inhibitory to the ^fP„„ mechanism will be described 

of the operation of that this is the usual process > 

in Section IV, where it 

which neurotic habits are overcome. stimulus, it may 

example, if a response is «>n<h»“^,; „„ „„„pe liuht of the saim s.m 
red light of undiminished size, ^^l.a 
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tude of a response to a generalized stimulus is the degree of similarity 
of its effects in the afferent part of the nervous system to those produced 
by the original conditioned stimulus. 


m. The Behavioral Basis of Perception 


There is a picturesque Scottish saying that “facts are chiels ye canna 
ding, which, freely translated, means ‘‘facts are indestructible.” As ap- 
plied to science it may be stated thus: whenever there is a conflict be- 
tween theory and fact, it is the theory that is destroyed. In the following 
paragraphs we present a small selection of experimentally established 
facts that will serve to overthrow any theory of perception that fails to 
account for them. 


A. ^Vhen a patient suffering from bilateral cataract has his crystalline 
lenses removed, light can penetrate to the retina; but the images are not 
m focus, and correcting lenses must be fitted. If, as is usually the case,, 
0 enses are not inserted in the eyes themselves but are held in front of 
them m a spectacle frame, the retinal image of any object suffers a trans- 
formatmn which has the following main effects; 

matelja-S is multiplied by a factor of appion- 

2. There is a marked spherical aberration, 
fimcii-nn ^f^u***'^*^ iihagc across the retina is no longer the same 
Til' 1 f 'n ns it was before the operation. 

Icnsel l *® first two plus the fact that the 

lenses do not move with the eyes. 

facts’th-.?»l!“‘l?‘'‘* perception it is easy to deduce from these 

he secs obiPf'r^ through his spectacles for the first linie, 

Sd a r ®®'''; firies in the periphery of 

.XmitionrT ""‘>®^ movements of the eyes the shapes 

be oxplaird u ,f>®®‘* ••'r® P®r®eived as unstable. But thL is more to 
best of this strmv'e P®*'®".* discouraged and decides to make the 
disappears the rn "®"’.''‘™nl world, the spherical aberration presently 

" B r 

T '■h onourrence of brief poriodr 

m- «1 0^0 "’® 'r'fi correctly perceived, ll.ose 

pc icKls mcre.w«l m frequency and duration until, finally, correct percep- 
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strange effect. Picture and p p;j,fyje 

^tr: wZ'ss'^d «. .pp»rf 
S” °d £ -fd." :.T:r«* 

from left to right.” form of 20-degree 

C. One of us (J- O. i.J wore p thirteen con- 

prisms with bases left for four an a a^^^ (.jacles is that horizontal 

secutive days. One “f *® ^ceived as sloping downward to 

surfaces below the level of t e ey experiment this 

the left with an increasing g''^<*'®"J: a horizontal surface de- 

was no longer true, but the ° ^ sitUng. If he stood or 

pended on whether the subject perceived as having a level path 

walked on level ground. *e with a gentle upvvard 

about a yard wide stretching in downward slope to the left, 

slope to the right of tabk was perceived as sloping down 

If he sat at a table, the ‘®P°f*®f‘^„aIire throughout its whole area 
to the left but there was ^p„ i„ the middle. Presumably the 

There was no evidence of ^ ^ ^ jj, pages, but it is evident that 

retinal stimuli were much the ^ame m b to „{ the table 

this identity does not enable us to deduce toe p 

from that of the floor, or vice v“sa_ ^^a^yday percep- 

The above facts, as well *e ^ A sum- 

tion, bave elsewhere (Tay or, -^ophs rl 

mar^. is given in the following para^phs^ ^^^j^ats around 

^e infant at birth has ”0 ka^^P^^ia implies that he has no 

him. It will emerge from hfe environment, and will not achi 

perception of the spatial ordering of h.s ^ "'th^ of 

To a mature person it “ a visual stimuhi ■ '’"“variable, 

ment of the hand toward » ^,Hal position of the hand is 
and the head are mobile, and tne 


.pe.ona,coa.nwa.ca.loafmn.nofcssor..Koh,er. 
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simple geometrical considerations show that, even when the trunk is 
immobilized, this action involves no fewer than eleven variables, all of 
which must be represented by afferent impulses in the nervous system 
These variables are functions of 

The positions of the images of the object on the left and right rehnas 
(Variables 1 and 2 ) 

The horizontal angular deviations of left and right eyes from their 
central position ( Variables 3 and 4 ) 

The vertical angular deviation of the eyes from the central position 
(Variable 5 ) 

The position of the head relative to a standard position (Variables 
6, 7, and 8 ) 


The initial position of the hand related to a suitable coordinate sys- 
tem (Varnbles9, 10, andll ) 

Since the positions of the retinal images are jointly determined by the 
position of the object relative to the body and the orientation of head 
an eyes, it is clear that afferent functions 1 to 8 are all required to 
position of the hand when it makes contact with 
number t start from any one of a large 

hbonin ° functions of its initial position must col- 

moremenr '' ‘o determine the path of the 


able^toTit responses, but by the time he is 

hinds This d grasp any object within reach of his 

as follows explained on the basis of conditioning 

lions between lb j''* **'® establishing temporary connec 

andlhercsnons'^“f'’'^‘'“'^™®. ''""ensional pattern of stimulation 

Tor any one " n 

stimuhlion IS colossal "and Possible patterns o 

lioiicd to the annron’ri'iie t® li® separately condi 

siiflicient to comnletc tb "^“Poose, a million lifetimes would not ho 
the process *0^® are tivo factors that accelerate 

pulses m fibcrs'thit P®''‘P''a'y of the retina, it sets up ua 

ssmipsc with fibers to the'o^ “■a®tl> to the superior colliculi where they 
nxitioii responsV m ' ' n "a®'®-, are the pathway to a renes 

stimuli such as the hcht reV*i*!?'i'^'*''™**^ aonditioncd to weik" 

of csinditioned rc^s f iVth^ Y ™'®" “ "r’:; 

‘hsen dimensioml pittcm! '.bXs^oT "'"" Tr^ 

$]wmvs stifTcrs n i ^ conditioned to nnninl r 

swnihles se needtr ,^ '■"®® f®® ®a®h ®f "'® '"T 

need now consider onlv one silue-the central (fisation) 
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pos.t.on on each retina If a successful manual response ^ 
rtie object IS under fixation, tins response is 

elex en dimensional pattern of stimulation in operation at fixat on bu abo 
b> Paxloxs principle of the short-trace reflex, to otlier preceding patterns 

in xxliicli the retinal images \x ere periplicral 

The second accelerating factor is stimulus 
To understand lioxx tins operates it xx.ll be convenien o dunk oj^a pat^ 
tern of stimulation as a point of an eleven ^ 

the goal object and the infants bo y arc contained 

that tlie patterns of lie eleven dimensional stimulus 

Within an cight-dimcnsional subsp instance to other 

;^mms "Xn%re":3i«^ 

establisbment of innumemble — 

implies an important change in ‘ “ ^Honment At the beginning of the 
of the organism and many relation betxveen the 

process the system is =>'^''“‘"‘“f,,'lVstrmuhtmn to xvhich it gives nse, 
position of an object and PJ between afferent and efferent events 
and also by a one many rel efferent event is evoked by each 

Conditioning has the efferent event involves making con 

compound afferent event, bu »^J““penents of the afferent event, 
tact with the source of ^ [e one correspondence between 

the final result is the „^„onraent and the terminal posibons of 

the positions of objects in tne 

responses directed toxvard those ° , f temporary connections 

Conditioning implies the the cortex We shall use the 

between the afferent and efferent P of the multidimen 

tem, engrem to designate such “ j^at the engrams are stme 

sionahty of the afferent events it d supposed And 

turally very much more comp ex than h technique of 

,t IS not surprising that ’;Xnce for their existence 

extirpation was unable to isot evident that t e emp 

When a conditioned response s ^jorent f * 

the mganism into a state of ‘"mpleted For example if Wo^or 

reasons the incompatible responses, 


more engrams 
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taneously active, only one of them can succeed in gaining control of a 
final common path. However, this success does not imply that the other 
engrams fail to establish states of readiness for their relative responses. 
Our conception of the engram is such that each of them must be con- 
sidered as a unique structure; consequently, activity in one of them does 
not in general inhibit the simultaneous activation of others. Thus, the 
several objects in the immediate environment can all simultaneously 
arouse states of readiness for responses directed to them, although only 
one, or even none, of those responses may actually be evoked. 

It is evident that this state of simultaneous readiness for actions 


directed to objects in the vicinity implies that the infant has acquired 
knowledge of the positions of those objects, since each engram mediates 
a response that establishes contact with the object. The form that this 
knowledge takes can be none other than the perception of the spatial 
or ering of the environment. But at first it is a very restricted knowledge. 
It is three-dimensionally accurate only with respect to objects that 
are within reach of the hands. Objects beyond that range can only he 
perceived as a two-dimensional array at an indeterminate distance, since 
e on y responses conditioned to such objects are two-dimensional move- 
ments of the eyes. Analogously, the night sky presents to a mature 
subject a two-dimensional projection of objects distributed in a four* 
mrnensiona time-space continuum. The transformation of this two- 
dimensmnal array into a four-dimensional array requires a vast amount 
0 addilional information that can be obtained only by the systematic 
astronomers. Similarly, the infant extends the range o 
p„„_„ acquiring additional information in the form o 

cngmms mediating responses to more distant objects. 

sunnort the infant learns to sit wilhoul 

stimuli adds fresh sources of variation to retina 

which the nrn ® dimensions of proprioceptive slirmi''> i" 

h h te doT" ™P°rtant P-irt than 

c^e Jd in com 1 the system appears to have m- 

r;il;ra“o?art‘f’ ns complex L the system tha 

of the eleven di ^ of life, since a substantial proportm 

havralrcads "f stimulation of the earlier stage 

dSncdT'L'^cf r"inS;'’.-r“- “"ffS 

stimuli that give rise to PcrcepTo:"oTt;rfZris?h:eUS,;sio‘nal 

Vi^^^o^tliisTlv""-' ‘"■o-dhnensfonal beyond that range. B)' 

I*'"’ “"‘’■'P"'"? ‘’’'^“"’Plexity has. in the language of Samuel 


Plt«;‘'^^:e"::w^“\ " nuTo'^rsed itscTin a now s,- 

^.c l>. Tlie new patterns of alfercnt activity, enlarged by new propno- 
cept.vc components, hut simplified by the existing organization of the 


sim* 
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original elevon-dimensional patterns, are available for conditioning to 
new responses, involving an inclination of tl.e body ‘og- “ 
stretching out of the hand, tl.at result in an enlargement of tlie radius 

of the child’s perceived environment. 

These new responses involve repeated shifting of the childs cente 
of mavity tlireatening loss of balance, and the eliild must therefom 
leam to make compensatory movements enabling him to change 

Sion of Ihe porooploal ffffU jl'™ distoncos of obfects 

Child to acquire responses o the ^reeho^^ 

far beyond the reach of his hands. ^ retinal image of an 

by locomotion on the afferent distance. Thus, the visual 

object changes as a continuous unc io positive acceleration 

angle subtended by a Exed ob eet " ' change can 

as the distance diminishes. It is f ^ “"p^Tin infinitelimals; 

itself become an effective sthnulus, s n^ ,o ,o speak, by 

but the continuously changing stim ,j pressure stimuli 

the regularly recurring Sir brcmwhng'or by walking 

that are incidental to locomot continuously changing retinal 

The successive ,vhich is characterized by a greater 

stimulus into temporal slabs, eacn u 

proportional expansion than its predecesso . from 

For any given object *e ^nd this expan- 

reducing its distance from n + J ^ ^ be conditioned to a 

Sion, therefore, constitutes a to bring tte 

unique response, such as taking P j operation in numerous 

real of the hands. Repeated u^‘Xn ^ c^“ " I 

situations has the ultimate e e < ^ jjpg]g pace produces varying 

an ordinary three-dimensional see ^ of the objects and 

degrees of expansion according * appropriate responses to a 
these arouse activity in ""pf sfmultaneous tea'imess and 

the objects. Here again we have a street ^istan^ 

since {he prepared-for ^“P^^Uy V 

« -“rrvrJ 

are also momentary patterns of compoun 
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determined by distance, and diese too can become conditioned to the 
appropriate responses. For example, if definite values are assigned to 
variables 1, 3, and 4 listed above, then the distance of the object that 
is responsible for variable 1 exactly determines the value that variable 

2 must have. Hence, for each set of values that can be taken by variables 
1 to 4 (that is, for each state of this four- variable system) there is one 
and only one distance of the object producing the retinal stimuli, and 
this remains true no matter what values may be assigned to variables 

3 and 4. If, then, the several states of the four-variable system that can 
arise from an object at a fixed distance can all be conditioned to a 
response appropriate to that distance, binocular parallax can generate 
perception of depth which will operate even when the body is stationary. 
Without going into any details we shall simply say that the circum* 
stances are eminently favorable for such conditioning. 

e process we have outlined generates a whole crop of perceptual 
constancies. This is implicit in our earlier statement that, although there 
relation between the position of an external object and 
stimulation to which it may give rise, conditioning estab- 
nnrl ti,* coiTespondence betsveen the position of the object 

sav tha. response conditioned to it. Generalizing, we may 

nronertv Tf one-to-one correspondence between some 

constant response adapted to that property, a perceptual 

object is^sttch t4t°*f example. The size of a stable 

tile same «er,a required to grasp it always requue 

invariably tC re"" The action of grasping 

rrnge of V rial n ‘hat is subject to a wide 

to brim: the “™°cct of locomotion required 

lie ait'; ^'==>®h. But since all these varying responses 

evohe the variable rn"^ ®°'"Ponent, it is evident that the stimuli winch 
the constant terminal ’■®*P°"5® ®''® conditioned to 
the presentation of' the sltaT^’ ‘^® ‘''"® e’apsing hcl"« 

response is not too long “"‘’r ' 

response the stimnln. ^ S'rrtue of the variable component of I 

by virtue of the constanTl'''^ P®rception of the distance of the objec 1 

and this size is constant over a wir"‘ “ P®rception of its sB ■ 

-io-rrn lmllf ltts't'r "" 'If 

a (nil hitilding Most of us ^ and vehicles, from the top 

-s safely doi\'h:‘:l'r,orie"l'“.f'"^” for responses that will cam 

Ih’ lnitiate<l In "here a terminal manipulation cfl 

is no si/e constancy. It is as shnple w that"'''' behavior, t icrc 
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T1.US, in different eontexts there are 
nercention of things. In this sense, mind is a pfiirafii!/. That is, h 
choose any set of stimuli and record the responses that are 
to them we thereby define a subsystem tliat generates certain elements 

of mind. Each subsystem has a 

ingly manifested in the second example at b«g " S 
in which the subject still saw printing peVeepLn 

field bad been righted. By any of the ‘ ^ correedy ordered 

it is quite unthinkable that perceived sp. ^ 

with respect to right and IcB an behavioral theory this 

should be perceived in reverse • j f environment 

presents no difficulty. For -ch oHhe ^ 

has its oivn bebavior.al ^ of stimulation including retinal 

are conditioned to compound p , ,^^0 worn there is no reason 

components, and when reversing sP ^ corrected at the 

to suppose that those classes P jjn„ are likely to be cor- 

same rate. In particular, die to be severely 

rccted rather slowly, partly orobleros of movement and loco- 

restricted until the rnoro f“"‘'‘'^j‘“|^Paause the spectacles are external 
motion have been solved, P‘ ^ , . od is held in a fixed position, 
to die eyes, with the result that w instead of 

reading requires "tovements of Ac V ^ contradictory 

from left to right. Engram aedvated by one and 

modes of behavior can mi 

the same total pattern of stimulation. ^ horizontal surface dif- 

Our third example (m which straight- 

fered according to wheAer *e sul^ect sat 

forxvard. The two different fom J P ^pnoceptive and pressure 
times, and it is easy to ^ras xvdl as different sectom of 

variables are operative ’„£ interest is that in 

the response mechanism. The mm p distorted, and this is 

tion perception was part y ^ j subject's behavior w ^ 

explained by the fact that in each Locomotion for 

directed to a restricted aspect of th io ground 

example, was directed f Sily.^the distorted rednal stirnuli 

“ ■isi 3E» svfE.; 

caused some disruption r„n;n2 and provided a stro s , j 

this exposed him to a nsk o^faHmg a were soon ™n— 

for the correction of error . PP course, j shape 

to the ^‘‘“^oted^under normal w'ere conditioned 

sponses as Aose evoK response i.-storted. 

of the ground was “„ed to be perceived as distorted 

to the rest of the ground, it con 
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Two predictions from tlie tJieory have been exactly confirmed The 
first wis in July, 1953, when Dr S Papert undertook to act as subject 
in an experiment imolving tlie wearing of spectacles that reverse right 
and left At first he wore tliem continuously, but on the fifth day he 
predicted, from the behavioral theory, that if he wore them for only 
half of each day he would ultimately be able to put them on or take 
them off Without producing any change m the perceived ordering of 
the envuonment About a fortnight later this prediction was tnumphantly 
vindicated when he rode a bicycle while wearing the spectacles, tooh 
them off while nding and put them on again without experiencing any 
switching of nght and left Exactly the same responses were conditioned 
to botli normal and reversed retinal shmulation, and the perceptual field 
cons^uently came to have the same properties in both cases * 

The second prediction was made in July, 1959, when J G T, then 
a guest in the home of J W , wore a contact lens incorporating a prism 
o near y 12 degrees One of the effects of this lens is that straight lines 
are perceived as curved Before the lens was made, it was predicted that 
^ch a cuned line would be made to appear straight by sufficient repe- 
tition of the mere act of scanning it The basis of this prediction was the 
assumption tliat tlie perceived shape of an object depends on the 
tHl ®"Srams mediating fixabon responses directed 

It Tnnw.c ^ It distorts the retinal image, but because 

as It ^ therefore changes the pattern of distortion 

Tc-xtn T. .r u " subject to error But for the same 

Msion H n ^ * I? fixation responses are required as m norma 

nattem errors are all corrected, the changed retina 

rcsnon<!n« * engrams mediating exactly the same set of fixation 

havLu tL perceived as 

lines hrrran^r™? ^ prediction was fully confirmed Curve 

looVed A “* '>"«=- although the subject only sit on‘l 

sirucht ifter ’ room became complete') 

en^L hfrer T'"® but hues m other places 

AeMnd to he T 'T '■"d "ttre stdl curved and 

^mnmed ^ned 'r One hormontal hue obst.aate) 

ae“ " ‘"o of eontmuous mspcct.oa I 

dngZrthl' '-d - dTcet means of 

"a> ho« mter '’^'"'oent shous m the most comancin« 

to cenfn J "■?’ “molds” visual percepPon 

the parts have to C 

of ri>T!»!oin "“r ’■•o''a' at the ISlh InlcrMlionil ConP”* 
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Thus, our knowledge of the world is a function of 
engrains that are the product of repeated occasions of learning m 
ried spatial relations to objects. The engrams are f 

ural rLponse-systems, arousable 

,ns of sensory inputs, providing, within X^.^re 

perception despite variah^^^^^^ 

“tais T™.':. ; — •> -I"” ■*>- 

, all objects present at a given hme 

The learning process action of the second, 

way that activation of the fir j 

uagery without perception is thus elicited; and this 

linking. 

IV. Reorientation to Some Varieties of Abnormal Behavi 

Our theory of mind calls for a camo/”be systematically 

nany varieties of abnormal be avi . _ade with regard to some 
undertaken here, but a few commen^ win be 

important categories of ^norma belief that abnormal mental 

deal with and correct the also briefly review 

processes are ,bat involve perceptual integration, and 

those abnormalities of beha n«nosia may be understood in terms 

show how some instances of visual agnosia may 

of our theory. nf the major psychoses because 

We have avoided any cons i . of evidence (e.g., Kail- 

of a strong presumption based on conditions depend at 

mann, 1953; Frohman, ct al IW) ^ be 

least in part on biochemica abno™^ - 
accounted for solely in terms of behavioral 

A.Abnormalltespo„seHabits=TheNe«roses 

To characterize the “ f ™™cou^Tdire<=‘>y 

as the result of malfunctions Below we shall present 

the teachings of the that there is 

facts that support this position, an perceptual s^thesis 

supposing that neurosis IS a normal, .and his imagery 

of the neurotic subject is 

corresponds with reality. belief regarding many aspec .. 

Despite wide Animus they comprise is a matter 

neuroses, the identity of the clinical co 
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f general agreement— anxiety states, phobias, hysterias, obsessions and 
ompulsions, and various combinations of these. It would also be 
widely agreed that the behavior characteristic of these conditions is 
aappropriate and unproductive ( unadaptive ) . 

Behavior that in its unadaptiveness and in other ways resembles 
hat of human neuroses can easily be conditioned in animals by sub- 
ecting them, while in confined space, either to ambivalent stimulus situa- 
^ns (e.g., Pavlov, 1927) or to noxious stimulation (e.g., Wolpe, 1952). 
rhe enduring states of disturbance thus produced are generally mani- 
y ^y^Ptoms that are also observed in human anxiety states, (e.g, 
achycardia, tachypnea, muscular tenseness) but several variations sug- 
geshve of other syndromes have also been noted. Just as in humans, 
e disturbance, e.g., anxiety, is not "endogenous” (like the symptoms 
M an organic illness), hut “stimulus-linked,” i.e., evoked only in response 
In ^P^sit of particular stimulations. The experimenter can condition 
Lm*" any stimuli he chooses, but at the same time, 

urlrr f 0 “ur to other stimuli that happen to be 

resnond The essential point is that the animal learns to 

hells flnsb* manner of objectively harmless stimuli- 

i mtnrn ‘8’''',.^='’’bits, enamel dishes, wire mesh, etc. 
a response thn^ 1 speaking, the repeated evocation of 

in a Progret^^^^^^^ (“reward”) for ihe organism results 

responding thus to Ve"'"® (fxperimental extinction) of the habit of 
anxiety responses are m ®‘™“i“s. High-intensity conditione 

meelianism discussed ^ ^'s rule because they involve 

usual proems of exttci 1958), that counteracts the 

traordinarily tenacious ^ 

are arranged so that me, overcome if conditions 

response that is innn^ response is inhibited by a simultaneoiis 

gisdng tomf to Twit 1" 

of n stimulus evoking a fcThirito ™™®*=“nly “f‘nr the presenWho 
resembling one of the oWa* i anxiety (i.e., a stimulus sligb^J 

T1.e act of eating inhibhf th! iety was conditioned)- 
Iiabit so that on subsequent “ “"'I "’eakens the anxiety response 

relevant conditioned sHmulus ^''muli increasingly . 

of the food without inhiK'r made to precede the introducH 

plicnomcnon of stimulus progression depends on t e 

auxicty-moking potential (See Section II.) ^^'l^on 

potential fa also wc.akcncd of stimulus is sveakened, tl 

stimulus in the same pen.. i that resemble the condition 

stimulus itself is deprived of'^ll Evenhially, the contiition 

breaking doun of the nnvi f, to evoke anxict>'. This piccern 

of the amriety response habits is app^entiy due to it' 
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adual development of cond.honed mlnbihon of the anxiety responses 
llowing on their reciprocal inhibition by opposing responses (Wolpe, 

’Illusion was made above to the fact that human clinical neuroses 
ad animal experimental neuroses share the feature 
esides having other outward similarities This in “/“j 

irily mean Lt tlie same causal process underlies f 

be contrary has been dogmatically asserted ( " § ’ “T;’ d®!omng 
,as been said that whereas animal neuroses are a " ’ 

my similarities must be coincidental H , hypothesis- 

eatures compels a careful ^tle to settle the issue by 

hat the Uvo have a common basis It p , j human 

testing predictions generated by tbe opposing ^ t ^ 

r t rf == 

Will be the essence of therapy , effects of operations 

What IS needed, then, is j/.s important note that 

dictated by the tivo opposing J j],g„peutic success to be 

each group of theorists Zup tr roan reasonably be 

yielded by the methods of the „^ditioninE therapy there may be 
held that sometimes in the course 7 “^ on the other 
incidental change of mental forces and equaHyje^^ „advertent recon 
side that dunng P7’’™"‘'‘7naple is valid its deliberate application 
ditioning But clearly when a P P favorable results than can be ex 
will produce a higher proper 1 ^,y chance 

pected to emerge when it comes into play only 

as It were facts In human neuroses the outcoine 

The following are the relevant j^at of simple methods 

of psychoanalytic therapy has been hj between 40 and 

such as employed m 7 either apparently cured or 

60 per cent of patients in hot ^ ^ ^ fyOc methods to register 

much improved t The the presumption that psycho 

superior measures of success "hUpeutic process and suggests 

analytic mechanisms are the crux of Ae ^mp 

instead that the “®®^®"'™t/j^gs although unperceived by both 
m psychoanalytic and hospital settmgs 


1 ze that when Gloier and other PWehomalj^t^^ m ^ 

It.sunportant.oreahzethay 


“'’’a JSrr fm" thoush inti 

__ _ irtant to reaure ‘V '' an cntiKJ <lu«"st fn> 

mind it IS in a dualist orftamsm • n 932 ) 

mately bound “P '"^aUmS see Knight (1945) and Ejaene 
t For comparative statistics 
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of general agreement— anxiety states, phobias, hystenas, obsessions and 
compulsions, and various combmations of these It would also be 
widely agreed that the behavior characteristic of these conditions is 
inappropriate and unproductive (unadaptive) 

Behavior that in its imadaptiveness and in other ways resembles 
that of human neuroses can easily be conditioned in animals by sub 
jecting them, while in confined space, either to ambivalent stimulus situa 
tions (eg, Pavlov, 1927) or to noxious stimulation (eg, Wolpe, 1952) 
T e enduring states of disturbance thus produced are generally mam 
este y symptoms that are also observed in human anxiety states, (eg, 
tachycardn. tachypnea, muscular tenseness) but several variations sug 
gestive of other syndromes have also been noted Just as in humans, 
e disturbance, e g , anxiety, is not “endogenous” (like the symptoms 
o an organic illness), but stimulus linked,” i e , evoked only in response 
Q me impact of particular stimulations The experimenter can condition 
^ sieurotic responses any stimuli he chooses, but at the same time, 
nresen°t ^ooddiomng may occur to other stimuli that happen to be 
resDMd P“"‘ tltat Ae animal learns to 

bells flTsh* ®™t‘oty to all manner of objectively harmless stimuli- 
As rent! ° Wire mesh, etc 

a response tha^ I ® ‘®'’ gonerally speabng, the repeated evocation of 
“n a Pr“' benefit Creward”) for Se organism results 
responding thus toVe"*"® (experimental extinction) of the habit o 
anxiety responses are an stimulus High intensity conditione 

mechanism discussed el *’s rule because they involve 

dsinl process ^ exhn f 19®), that counteracts the 

traordinanly tenacious 'h ’ *'”1 makes neurotic habits ex 

are arranged so that a “"'ever, they can be overcome if conditions 
response that is mcomnr response is inhibited by a simultaneom 
giving food to the hi^ ' * 1" animal neuroses this is done by 

of a stimulus evoking a"S,IpT'‘'' ™"’®'l'«‘ely after the prosentiM” 
resembling one of the onir i anxiety (i e , a stimulus shgb f 

Tile act of eating inhibitf th "'^*'=1' anxiety was conditioned) 

habit so that on subsequent 0 ,^™^ weakens the anxiety respon 
relev ant conditioned shm 1 stimuli increasingly similar to 1 

of the food vvZid inhr "' Precede the introduction 

phenomenon of stimulus eot progression depends on I e 

nnx,et> evoking ~-»ho„ (See Section II ) ^^'hen J 

potential is also weakened of stimulus is weakened, 

stimulus in the samp pp ^ * stimuli that resemble the condition 


siimuiiis m the samp , “‘nv resemoie me coim—- 

stimulus Itself IS dcpiaveZuiI Eventually, the eonditionf 

brcalcinc down nf PO"er to evoke anxiety This piceem - 


breaking down of thf nr. PO"er to evoke anxiety This picccm^ 

S ox.-n of the anxiety response habits is apparenUy due to ib^ 
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gradual development of conditioned inhibition of the anxiety respoiises 
following on their reciprocal inhibition by opposing responses (Wolpe, 

^^^Aliusion was made above to the fact that human clinical neuroses 
and animal experimental neuroses share feature of una “P * 
besides having other outward similarities. This m 
sarily mean that the same causal process ^derhes 

&at"&X7hteVcTn^lrhrs' tt 

testing predictions generated by the opposing lasting cure will be 

neuroses are really the same as animal L by 

expected to f°^'™' expected if human neuroses are 

conditioning methods. This wi! reordering of mind 

due to a disturbance of mmd, for then 

will be the essence of therapy. , effects of operations 

What is needed, then, is It is note that 

dictated by the two opposing yp theraneutio success to be 

each group of theorists p. it can reasonably be 

yielded by the methods of th „?aiUoning therapy there may be 
held that sometimes in the course „_,,,iiv reasonably on the other 

incidental change of 

side, that during psychoanalysis deliberate application 

ditioning. But clearly when a results than can be ex- 
will produce a higher proper i ^,y chance 

pected to emerge when it comes into play only 

as it were. , y human neuroses the oufOTine 

The following are the rele better than that of simple methods 

of psychoanalytic therapy has been n b 40 and 

such as employed in S^ernl ur^either apparently cured or 

60 per cent of patients m hot g P methods to register 

much improved.! The fai ure yjt the presumption th.at psyc 10 

superior measures of success *P‘=“’;',X'"hcrapeutic process and suggests 

analytic mechanisms are the crux o^e fter=.p 

M. is imporcn. m realize 

ana K.cac. (19=.). 

t For comparaUve statistics. 
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of general agreement— anxiety states, phobias, hystenas, obsessions and 
compulsions, and various combinations of these It vi^ould also be 
widely agreed that the behavior characteristic of these conditions is 
inappropriate and unproductive (unadaptive ) 

Behavior that in its unadaptiveness and in other ways resembles 
that of human neuroses can easily be conditioned in animals by sub 
jecting them, while in confined space, either to ambivalent stimulus situa 
Uons (eg, Pavlov, 1927) or to noxious stimulation (eg, Wolpe, 1952) 
The endunng states of disturbance thus produced are generally mani 
tested by symptoms that are also observed m human anxiety states, (eg, 
tachycardia, tachypnea, muscular tenseness) but several variations sug 
gestive of other syndromes have also been noted Just as in humans, 
the disturbance, e g anxiety, is not “endogenous’ (like the symptoms 
ot an organic illness), but 'stimulus linked,” i e , evoked only in response 
0 the impact of particular stunulations The experimenter can condition 
responses any stimuli he chooses, but at the same tune, 
nrefri ' oocur to other stimuli that happen to he 

msnnnd‘’L^h P"'"* « animal learns to 

bells finch* fh nil manner of objectively harmless stimuli- 

As menh ° wire mesh, etc 

a response thi^ I *7 speaking, the repeated evocation of 

- a organism results 

responding thus to the (®’Tenmental extinction) of the habit o 
anxiety responses am ®''o'<ing stimulus High intensity conditioned 
mcclnnism discussed Tl rule because they involve a 

usual process of extli 7 eounteracts the 

traordinanly tenacious 'ho **"'^ neurotic habits ex 

arc arranged so tinf n they can be overcome if conditions 

response tint is mcomn^n ^sponse is inhibited by a simultaneous 
guing food to the ^ animal neuroses this is done b> 

ofasLidusc.owrs^^^^ 

resembling one of the onrr f ^®6ree of anxiety (i e , a stimulus sbgb 1 
Tlie act of eating inhibilfTh ^*“”**** which anxiety was conditioned) 
Inhit so that on suhspm » ^ ^**xiely and weakens the anxiety respons 
relcxnnt condlnedTmTl >nureasingly simihr to the 

of the food without inhibit**** ****" made to precede the introduction 
plienomcnon of stimulus Ecnc'T"® progression depends on 
nnxietj mokmu notZ..I ^^""•'‘''“'■on (See Section ft ) tf'lmn the 
potential is also w cakened'*of*' i? '^ooulus is weakened 
stimulus in the same v#. '‘•"nuh that resemble the condition 

stimulus ilsclf IS dcprixcd oZi E'cntually, the condition^ 

breaking dowai of thn nn PO"cr to evoke anxiety This 

S oowp of the anxiety response habits is apparenUy due to the 
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gradual development of conditioned inhibition of the anxiety responses 
folloiving on tlieir reciprocal inhibition by opposing responses (Wolpe, 

^^lilusion was made above to the fact that human clinical neuroses 
and animal experimental neuroses share feature of una “P ‘ 
besides having other outward similarities This in ^ 

sarily mean that the same causal process underlies and ‘n fct 

the contrary has been dogmatically asserted (eg, Glover, 1959) “ 

Z. b." i “"“S 

b™..„ ™ j.. » — 

any sunilarities must be coincidental M . , , , c^nthesis— 

features compels a careful examination of 

diat the tivo have a common basis It is ^Tu„an 

testing predictions generated by the opposing ^ i ^ine cure will be 
neurons are really the same as animal „VrespoIse by 

expected to follow the elimination of neuroses are 

conditioning methods some kind of reordering of mind 

due to a disturbance of nund, tor 

will be the essence of therapy , effects of operations 

What IS needed, then, " ^ “Xr if is .mutant to note that 
dictated by the two opposing yp therapeutic success to be 

each group of theorists P^r group, for it can reasonably be 
yielded by the methods of the „^j,t,oning therapy there may be 
held that sometimes in the course o n reasonably on the other 

mcidental change of -ntal forces and X^L^madvertent reoon 
side that during ,s valid, its deliberate application 

ditioning But clearly when a p P , . ] results than can be ex- 

will produce a higher P™P-“X ^ 
pected to emerge when it comes into play only n 

as It were l„,»nl facts In human neuroses the outcome 

The following are the than that of simple methods 

of psychoanalytic therapy has been n b ^ 40 and 

such as employed m g^Lh mout me either apparently cured or 
60 per cent of patients m P nsvchoanalytic methods to 

much improved t The f‘"'”‘=° Paamlt the presumption that psycho 

superior measures of succ^s sp ‘ therapeutic process and sugges 

analytic mechanisms are the crux o^e ^P J ___ asure 

. ,1 IS important to roalire 

r4’UUrnp‘*pt'?^" and E.o„c. (1950 

t For comparaUve statistics 



236 


Mind as Brain 

groups of therapists By contrast, therapeutic procedures based on con 
ditionmg principles derived from the successful treatment of expen 
mental neurosis m cats, mentioned above, have been notably more sue 
cessful than the traditional metliods Employing a variety of responses 
that, like feeding, are physiologically antagonistic to anxiety hut more 
rea ly applicable to human subjects, one of us (Wolpe, 1958) in a 
series of 210 neurotic patents has obtained a recovery rate of 90 per cent 
apparently cured or much unproved m a mean of thirty one sessions 
azar^ (1959) has reported no failures in eighteen cases of phobias 
^ of just over nine sessions per patient In answer 
o e usual claim that psychoanalysis alone ensures lasting freedom 
rom symptoms, it must be pointed out that statistical studies have con 
en y s own that when nonanalyhc methods result in marked improve 
fivo is almost invariably lasting For example, m a 

“P Hamilton, Varney, and WaU (1942) 

T)io m only one of sixty seven patients 

view “ that, as far as the evidence goes, it supports tho 

functioninirnf'” simple condibomng process and not a mal 

as are hrniintif”'Il f of human neuroses Such beneficial effeds 
dehboratelv miP Psychoanalysis and other methods that do not 
partly to reemmctl u ^ conditioning principles are apparently due 
■verbally and m °f ‘^'c patient’s anxiety responses (evoked 

sponses evoked consulting room) by antagonistic re- 

reciprocal inhibition'^r^* interview situation, and partly to their 
situation prompted ‘=''‘>"gcd behavior in the Ue 

P (not always intentionally) by the interviews 


B Abnormahtics of Perceptual In, 

tenred by abnormallhe!'' deviations of behavior that are charac 
can be better understood°in'n!'*®f‘^ examine to what extent 

follouang phenomena* invite our alfcnh”^ our theory of perception 


The 


1 Optical illusions 

2 Hallucinations 

3 Tlie \isual agnosias 


• At fiut glance, delutimu t 

'' delmion U „ '“‘'"S here too, but thl. 

but*tl ^'rv^ctual (mprcsilons false conception of a sect®. , 

bn, lUere ... i!! es7^ ’ 


• A 

but there are 


mpressions therntfU^ conception oi t,.. 

"■"’"S” oonnectloni ‘"Innsically In keeping vatb really 

!^i7^ ?" ' A palhowf'.hnpcnlous to tho normal P'oeessW 

‘ ‘J l"'vl'-cs not perceptual iratli^nf ■"Peess is esitlcnlly at the root of tb 
erperleuce syntlBsI, but the Interaction of formed secta" ' 
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Of these the last group appears to be by far the most relevant to our 
subject, and we shall content ourselves with brief comments on the 

first two. j • u 

1. An optical illusion is a visual perception that does not accord with 
objective reality, occurring under special circumstances in a subject whose 
perceptions generally reflect reality. Some of the facts outlined in Sec- 
III show how certain optical illusions depend upon engrams based on 
motor habits. Admittedly the errors of perception discussed there are o 
a special Hnd. but it would be easy to show that even common iHusions 

such as the Muller-Lyer have the same basis. i,- r, .r, t,;pnr 

2. A hatlucination is an internally evoked image which 

mistakes for a perception. Hallucinations occur m (a) ^ 

of cerebral pathology, (b) psychotic states, (c) 

rotic or even normal subjects, (d) deeply h^notrzed -^ts ^ry s^g 

gestion, and (e) subjects deliberately eond.troned I wo^d see^mth^ 

in each of these groups of cases the image is well m g 
errort rlred to whatever ordinarily di^orimma.es^W^^^^^^ 

the real. The ® per^pUcn. When hallucinations are 

features that usually belong to a pe p , of per- 

produced by j « paScular stimulus. In the hallu- 

ceptual experience is conditione l^ptual qualities” are added 

cinations of hypnosis it is like y ^ possible that 

to the image by the suggestio pathological 

abnormal neural discharges ha identify the precise processes. 

cases. Detailed investigation ato^^ related to the fact that semory 
It would seem, however, that ^ hallucination the effects 

input is present in every percep i , * There is apparently no 

of such input are added to an .^uihesis. 

other abnormality of the fac or defect, there is an 

3. In visual agnosia, th j^^ges in such 

inability to integrate visual s i accord with his environment, 

a way that the perceptions o described from which it 

Though cases are rare, a go^d many h ^ different ways, 

is clear that integration may b observed are listed below, 

Many of the ^ ,obyCritchIey (1953). 

systematized from cases refe 

A. Space Dimension Impairment 

1. Loss of distance judgment ^ , or when not by size) 

2. Loss of size judgment (ean arrange y 

3. Visual field flat, not ^ rvhich way around to put 

4. Lost directional relations ( 
cardboard letters, e.g., L) 
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5 Loss of direchonal relations evoked by words (eg, asked to say 
which people m a picture are below, points behind the picture 

B Impaired Topographic Sijnthests 

1 Inability to cull up topographic or geographic images (e g aW® 
describe wife s appearance but not area where he has lived ten 
years) 

2 Inability to recognize topography (e g , recogmzes bed only by pbc 
ing colored object on it) 

C Loss of Coordination between Vision and Movement 

1 Pointing inaccurate 

2 Loss of coordmabon between idea and movement (when advanced 
unable to point to parts of own body) * 

D Limtation of Recognition Based on Tuncitonal Characteristics 

Recogmzes Ighted cigarette but not smoker, window latch but not win 

dow, handbag but not wife 


for neiirdlnin * disabilities present problems of great complemly 
our view tW out would be a major undertaking 11“ 

studying them Perception provides a functional basis lor 

tile theory for n Feasible here to demonstrate the relevance o 

instances how ■" 

incomprehensible 1 ^^ =* '“‘‘onul approach to phenomena previously 

opera.^^^^ is at faul but also by whs. 

two visible ’'=“™'ng to compare the sizes of 

the objects are of the played by eye movements 

from the subject the “'j^Pe and also at about the same disf’"^ 
contours of the larger greater excursions in tracing 

propnoecptncTmpujfestfarv nm 

und influence the dnvM according to tlie size of the excursi 

grams Ime Le' etSiT‘ nl 

stimuli alone (In a nati t’ ^e judged on the basis of vis 

(In a patient with marked ocular paresis recently ob- 

■ £ o„T;o?;“?L‘t7cjra’ss"f ot o»r 

sfdc of space so tlm « Tliere may be imperccplion ® 

odvincctl cases he may be *l!? ild^ 

onI> ) ’ ne may be able to loucli ear, etc of doll on one 
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served by J W , it was doubtful whether there was even slight impair- 
ment of size judgment ) But if a lesion interrupts the pathways carrying 
the ocular proprioceptive impulses from the midbram to the cortex the 
character of tlie engrams will gradually change due to the omission 
of the proprioceptive component upon which size judgment depends 
Two kinds of observations could be used to test the above proposition 
A behavioral test could be done by applying a prismatic contact lens 
to one of the eyes of the patient It would be predicted that the vertical 
curvature could not be removed as in a normal subject ^ove 
movements of the eye Postmortem exam.naUon should reveal lesions in 

volving proprioceptive eye muscle projection jpaths the 

(b) Loss of Stereoscopic Visual P'^“P‘'<>”-T‘, ome patients the 
visible scene appears “flat as a colored picture ( Cntehley, 1®, P_ 

Depth perception n,usele systems of the body 

visual and proprioceptive ^ from^the higher centers, 

If the P“P™“P‘7j^^^7f“ ‘fttme as a result of previous conditioning, 
it may be expected that tor a time, v,ut eradually, as 

the three dimensional quality of vision ' P J ^ ’proprioceptive 
the subjeefs daily tasks are stLSi alone, "^and 

input, new engrams will ’’® , p, Brinton’s case quoted by 

these engrams will lack spatial d p Vg.^veen the occurrence of a 

Cntehley (p 329) a f®" onset^of loss of stereoscopic vision 
parieto occipital lesion and the o stereoscopic quality 

It would be predicted of such a case that 

would also affect imagined im g , subject would not have 

than m the case of perception, and, in so far as ne s j ^ 

experiences relevant to would be impaired judgment 

plete It IS also to be expected autopsy extensive bilateral 

of position of all limbs P— 'j ™'';tthf 3be expected 
damage to P™P™®®P“™ This means an inability to find 
(c) Loss of Topographical Sense i pje whenever a 

one’s way about in a familiar bathroom, she had to place 

certain patient left the ward identify it, and leaving 

her blue bedjacket across the bed i g^t home 

her usual hairdresser's she turned r g inability to 

(Cntehley, p 339) In a case like ihi , *ere n , 

form or arouse topographical ppnocepUve input to the higher 

be presumed that there is a *" P~| „ locomotion, i e , especially 

centers from the muscle systems invoI«d^. predicted that on 

the legs Walking itself would b far they had 

being tested such f P®"™Jhow impaired ability to recognize the 
walked, and that they vould sno 
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position of legs passively moved by the physician Position sense of 
arms might be relatively unaffected Lesions involving the cortical 
projection pathways of proprioceptive impulses from the inferior ex 
tremities would be expected at autopsy. 
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Toward a Definition of Mind 


Mind IS a creating, ehTrotion.^t^^ 

communicating the premises i Concurrently, an 

and concepts, implicit and evi > therapist, and of living and 

image of man, of the cosmos, of therapy, the herap 

dymg as human processes, will become mani est 

We have no word for mind alive phasic, rhythmic, 

spreading of a pattern as “ P" are some of the attributes of 

and changing, having form a _t,,re subiect/predicate in form, 

living processes Our language s oriented and makes 

dichotomizes and hypostatizes objects into which 

propositions about things, among Burmese, Japanese 

processes have been made nronositions about events, or mo 

and Eskimo, verb oriented, make p P to de- 

accurately eventing, which mm processes 

scribing the inner and outer s ontinuous with immediacies an 

Contacting, being contiguous co" m oomponents in knowing 
manifesting more of the emotive .deograph.c 

as minding and being, is 5“ an languages, phonetic, alpha- 

languages such as Chinese n o theoretic component of 

betic, and syllabic, which focus on to formulating 

are better suited to writing P™“ ffor prompting spiritual respon d 
scientific laws They not “"’T stnfcturo and form of processes 

and for describing the m oTr orgamcity 

hut increase our dissociation from ourorga 
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2-^4 Mind as Participation 

Mind functioning as verb, in its present participle form, namely as 
minding uoiild formulate and communicate the process to which I shall 
devote myself Minding, as being and manifestation of it, points at 
ontological aspects of my orientation and beyond to an attempted 
creative synthesis of what East and West may have to offer in our 
current total context 

I shall continue with the verb form, minding, sufficiently to embed 
t e fact that we are dealing with the processes, creating, emerging, evolv 
mg, minding, and to contrast processes with and call attention to tbeir 
aving been hypostatized into creative, emergent, evolving mind Only 
rie y shall I use the term minding experienced in the tension created 
'in t e, shortly thereafter, total rejection of what I am presenting by 
au lences and readers, unfamiliar with being in and experiencing these 
iving categories I have faith and hope that at later dates I could assume 
more general familiarity with process language and less feelings of being 
1 ^ exposed when bereft of conceptualized, static, dualistic, d- 

lusoiy but nonetheless constricting formulations 

P^ienomenologically neutral statement ‘There w 
he on ^ obtaining,’ the focus of our attending could 

between periphery, surface or depth, and on all points m 

desenhe^ o phenomenologically and nonteleologically 

levels withnnl^? minding Using the concept 

a necative on attributing a positive value to the top and 

^\ha®and the th slicing the 

and descnhintr ti? investigated at many levels, while attending 

movinc The for- ^ these processes and the direction of their 

the individual to attending might shift, moment to moment, from 

prompts responses^ i*"* phenomenologically neutral question 

Lcl outer S of describing “Whnt are the inne 

are the wlnt and ho m minding?’ Otherwise formulated, 

"Intmg and lio«,n„ "”"d>nE? or more accurately Whnt are tl® 

function and experience Ihnt’fo™”’"'”"!' '’■'^hotomy of form venu^ 
forming TOntina is o so is functioning and functioninE 

sequence of Mints is the 'vhats m duration and space 

sinners is minding f'-'’^"o„mg of that what, in this and all m 

mmd.ng lK^'‘rormulnTeV ro^ *L mTi 

fonn “Tlie ‘fomi ’ »i new gcrminatue m 

more .i:rtn7dn" "m^^’rnlt^ 

rnnttrnl components wlncli Incl. indi\iilun>‘l> 
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. . . -structure- is a name for the effective pattern of relationships- 
(Whvte ” pp 27, 28) Matter, mass, and force are adequate 
i^mt ’ Jsuhat’omm and astrophysics, die notions of ener^, behavior 
and direction are essential for explaining nature as moving fields Later 
Lse wTys of looking at reality may be found 
wider and deeper conceptions We move 

form IS the phenomenal appearance of » ^omethmg do ^ 

,1,-.. -P-'- » -Si : 

Alice in Wonderland language in answeri g q 

life?” with "It feeds on ‘negative entropy Living m 

the decay to equilibrium ’ He then adds 

When you come to the nitrate s™r«iS TuTy 

to he no point in thinking ^ ^hat turns up again and again 

ire, as it were, pure shape, noting P speck of material 

m successive observations is this P ' . ^ observed or observable facts 

We do not claim that ‘h- ^fS-^J^ wlat nature (matter, radiation 
and stiU less do we claim ^ ‘(the so called wave picture) m full 
etc ) really is In fact we use this picture ttne 

knowledge that it is neither 

On the basis of these pnnc^Te ^Nm^ 

curves, aware of ,,s so called laws fulfill the critena 

scientific optimism required that its approximn- 

of certainty and exactness universe is governed hy laws. They 

tions and probabilities And if (Einsteins special theory 

execute themselves" (Einerson) j ^ uiatter of time 

of relativity) on, the faith cum ««do ^ everything, waned Wha 
before science would bnow everything t 

IS tune? What IS e'-erythmS? »re qu consciousness itsjrlf^ 

mrr™1niffor.r"d^ 

more on form is necessary Form is disforming, reforming. 

Form IS forming. IS structuring Foi^ ”“rr'vUng“ 

ordering, disordering, reordering 
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and lesser symmetry According to the second law of thermodynamics, 
in ideal isolated systems, the movement is toward maximum entropy, 
maximum disorder, maximum sameness, perfect symmetry 

It IS essential for an objective theory of probability and its applica 
tion to such concepts as entropy (or molecular disorder) to give an 
0 ]6ctive characterization of disorder or randomness, as a type of 
or er Popper insists we “develop a theory which allows us actually 
to construct ideal types of disorder (and of course also ideal types of 
order, and of all degrees in between these extremes ) popper s ordered 
disorder sounds paradoxical as does his ideal disorder because of im 
plicit moral and aesthetic valuations Unwittingly order and symmetry 
lave positive values attached to them and negative ones to disorder 
and asymmetry Randomness and sameness do not have as negative 
Actually, perfect symmetry, the Platonic ideal, which is 
flo ^ order, a permanent monotony of sameness, is spiritual 

ea^, IS maximum entropy, is cosmic “heat death ” 

tion 'wl ^ creation of the human mind, a form of human intui 
wlnt -infl possibilities m minding by clearly delineating to 

tions in tL “"d aesthetic vilua- 

tions in the ordering process 

and the Order of Nature— and the grasp of its importance, 

hy no means exemplification in a variety of occasions are 

question ”« Wt, f consequence of the truth of the idea m 

repetitue natural*^ **''’*® whose vision becomes blurred by 

detail ’ « ‘ Tl,„ m Recurrences that “Nothing ever really recurs in exac 
limcLcs” >" ''-e ^mmuMy of notural 

'\hich practical actiL presupposes and without 
IS no more Inn, i/ conceivable” (p 252 )“ Popper says 

to logical analv^K the conceiving of a theory subject 

nor IS there in a inductive methods in empirical science 

nnncrsal statol'n", / ’°®'® justification “in inferring 

true nor McTuf ®'"8ulnr ones” (p 27 ) “ Theories are “neither 
“‘degree of corrnhn rriore or less probable" and capable of a 

corroboration By ‘nraTrlv I Purposely selected the “neutral term 

251 ) *2 ‘ mean a term not prejudging the issue (P 

Ems,cin-s affinnaUon is beautiful .ts simplicity 

Iw's from which the TOsmos''^ universil elcroenlarf 
losical path to these laws onl " ? ^y Pure deduction There is n 

ing of experience can reach thl resting on sympathetic undcrslam 
the form of a ra’nmrorn am sc.enl.sfs] religious feeling 

rca-cals an intense '3 w?eT ™' '''' harmony of natural law, ulurh 

diligence of such superionty that, compared with it, all the sjslcnl 
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aUc thinlnng and acting of human beings is an utterly insignificant reflection 

ruesuon Isely akin to that which has possessed the rehgious geniuses of aU 
ages 

Spiritual feelings, religious values, faith ^ 

mately concerned” have often been confused witli belief. 

Almost all the f has a low degree 

wrong understanding of faith as W ^ „mhority One of the worst errors of 
of evidence but is ® statements which intentionally or 

theology and popular attitude is an expres- 

unintentionally contradict the stra belief 

Sion not of faith but of the confusion of faith avith beliet 

, a ■■ „ „t” to mean that which characterizes “Man 

Tilhch uses the avord spirit self-realization, as cultural produc- 

as man, and expresses itself as which gives 

tion. and as religious f " oTSw. cutoernd religion- He 
“S: r':rtabi:shmer:t of Ais doctrine of man as spirit, as the unity 

different phases of inquiry f^nniilates the basis for ‘*an adequate 

the exact sciences to theology He , .eientific method- 

religion for the contemporary worid andj^ 

ology for distinguishing J -.jbe Way Things Are" (1959), 

ously inferred ones In Bn gm ^ individual knower 

introspectional language fin s a p a abstractions of logic 

becomes increasingly impor an ooiences The concrete individual is 
to the value ]udgments of the soci Existentialists and the 

Bridgman’s point of departure as It IS for t 

linguistic analysts recardmg "The Search for ean 

The thinking of many dtsciphn^ regard 

ing”=‘ converges on the the consequent release of ere 

There is a deep concern for val individual search for whole 

ative energy Where it extends .,^„..iid„sive B'eKa-^cimmmg 

ness It becomes a religious J„inn are religious by definition, 

and a fullness of being In this “ ts “that meaning is pn- 

that is. by virtue of being “f T ““^“Les his -self and bis environ 
manly a matter of how an ‘ ^ m this organizing 

ment, and that perception is mside the ’ human 

The more structure IS provid -a, jj,s statements hold 

meaning there is for the organism 
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developmental phases and for Western man He errs by generalizing to all 
people as do workers carrying on isolation experiments Ancient religious 
practices in Tantric Hinduism were almost identical with the latter 
aiming at greater religious depths through letting go of attachment to 
the values and meaning put on external and internal forms and to many 
of the forms themselves An mscription from an ancient Hindu scrip 
ture in a temple in New Delhi informed me that one of the greatest 
sms was attachment to form itself 

Faith in the notion of order, become belief, distorts it into dogma 

e individual has perpetrated an indignity on his human authenticity 
backing faith and being faithless to oneself are one of the greatest sins 
according to certain Eastern religions Now, instead of spontaneously 
wanting order, that person is compulsively driven to have it The more 
insecine e is the more must this order be one of permanence What he 
IS seeking as an ultimate is a perfectly ideal order of ordered sameness, 
maximum entropy, death 

ncci™ the notion plan or pattern may be applied Both 

PInTo J universe Bts into some kind of over all arrangement 

torte nnfi ! contaved m the mind of a super being Ans 

sel ^ mover, God, and the plan, a universal 

oS to’^ b" ‘he Greek ideal of what 

imneu rvn! ‘"nn ] “>‘0 Roman law Centrifugal 

started bv PI-u ■ ^ man’s dissociation from his organieity, 

oX a^nlan tvr disparagement of the poetic 

tion was attiel ' 1 ^ attribute of permanence and later that of revela- 

dualiL O f X ™>’loct, God the object The moral 

Witli’ fh ® "ght/wrong, human/divme, became immutables 

.rrcduc.b,*“ the Greeks searched for the final 

divine forces I Pomocntus suggested atoms Anthropomorphized 

repulsion bv F ° n" i 'vom given the powers of attraction an 

cnmbmcd Atn^"’f ’"finences the elements were 

the notions of r-I* dualistic thinking had come into being as did 

fact afZ rmudTn^ S'=-uuo took dualism as a gwen 

'orsi^s enrXlni ™‘ure versus nurture, individual 

moral and aesthetic embedded part of our thinking Our 

lieauliful/ugly, instead hvo-valued, black/white, 

nese, who cxncrionro l f f*”? multivalued as are those of the C 
and absolutes, is their gmd'e ' Moderation, not our estreme 

ncraclitus saiif “ ^ 1^5 permanence or impermanence 

wns two thoiisnnrl A ^ 1 f harmony of oppositions 

tliomand >c.ars before such nn.tarj process thinking again be- 
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cime manifest in Goetlic Orders of permanence, as plan and pattern. 

:=P=S5=5H:S? 

pattern of process may be neu y UmvittinEly moral 

quence is integrating. J ^re attached to mte 

and aestlietic valuations of go d^ d For defining 

and reintegrating and bad and g ^ ^ j,f L^ter it was 

process tlic logical genus relation ‘ j' mjgjsgs another concept 
Llized that for - 

was essential, name y that o y , physics Unitary process 

biological and social sciences "bma^y ^ P 

tliinUng made possible the descnb^^g^t^P^^^^V^_^^ ,„„s. we 

Even tliough the secon . „tua!ly deepen Lindsay suggests 

physically die. while living we ^ entropy as. a ‘ thermodynamic 
?he maximum consumption “f ^hCy serv; as the basis for a 
imperative, a normative . nnpeal for the quantitatively 

persuasive ethic” It should „\Tdomm^ numbers 

minded in our society, w ic jahsfaction m looking on the prm- 

“The qualitatively minded may fi for life' which made 

ciple as another way of f por all life is entropy-consum- 

Schweiteer’s ethical view viewpoint is Simpson's assertion 

mg”"S Another expression of ^ proZced 'a moral animal who 

that a non-moral evolutionary p 'Himself here means the 

“is responsible to himself a _„nfronts the explosion cosmology 
whole human species”- a™t.e\heo^^ the universe and 

Gamow and Lamaitre with his g,ggt.4 which each human 

offers evidence for Ag ability to increasingly mam 

being on this '\®-'ti*srof a single original case of suc- 

Keosian disagrees with *e hjT tg^as to support the j 

cesstul bio-poesis '’^^g’'': “lions of faith — 

repetitive biogenesis ^^®;,g„.(^tations of enclaves of 

Teilhard de „„ginal sin end Onns 

creator aspect of Go , , from Adam and . 

sacrifice, and side cosmolo^ m rXgiously-m.nded 

With an emergent ev introduction t" ^ ^ tjie 

for which Julian Huxley ,^g „g.aial world nor 

can no longer turn their backs up 
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materialistically-minded deny importance to spiritual experience and 
religious feeling.” Father Teilhard submitted to the Church's prohibition 
of the book’s public appearance. On publication (1959), four years 
after his death, Divinitas devoted a whole issue attacking his ideas but 
not applying “The mark of heresy . . . because of his good faith. In 
1960, Christian Hatha Yoga® by Benedictine Father J. M. Dechanet 
appeared, complete with nihil obstat and imprimatur. Its aim is to make 
the body an obedient servant to help “practice fully even virtues as great 
as faith, hope and Christian charity” with built-in safeguards against 
turning toward “the Self, the It, the Wholly-One, the vague ‘Ungrasp- 
able’ of Hindu mystics” instead of toward “the God of Abraham, Isaac 
and Job, the living God, my Creator and Father.” 

Zen and Existentialism, Father Teilhard using “scientific knowledge 
merely as factual imagery in which to expound his vision” and writing 
“an epic poem that keeps closely to the facts,” Catholic Hatha Yoga and 
Japanese moving from Shintoism and Buddhism, to find a new home in 
Judaism, make a partial picture of the ferment and direction of our 
current cosmic minding, pregnant with possibilities and on the verge 
of a new evolutionary leap for which the time is only just ripe. 

Quantum physics represents a radical break with the past. The 
“quantum jump” is an evolutionary leap. A continuous pattern again 
becomes possible if we allow in Schroedinger’s probability curves, Heis- 
enberg’s indeterminacy, and Bohr’s complementarity; i.e., the mutually 
exclusive contiguous pictures of an electron as a particle and as a wave 
become contiguous. “By playing with both pictures ... we finally get the 
right impression of the strange kind of reality behind our atomic experi- 
ments. . . . The probability function combines objective and subjective 
elements. It contains statements about possibilities or better tendencies 
(‘potentia’ in Aristotelian philosophy 

Heisenberg further states that we may fruitfully discuss ideal experi- 
ments that we cannot carry out. Also, the situation is helped by a 
mathematical formalism called matrix mechanics based on nonlinear 
equations. We have assumed linearity as a given in nature and symmetry 
as an ideal. Kovach brilliantly and humorouly informs us that “Life Can 
Be So Nonlinear, and P. Curie adds, “C’est la dyssym6trie qui cree 
le phcnomene/' Heisenberg agrees with the Copenhagen interpretation 
of quantum theory which “starts from a paradox” from which "we can- 
not escape.” 

From Zen, to Catholic Yoga through to the so-called exact sciences, 
as sources and manifestations of cosmic minding, we are seeing increasing 
congruence in language and aspiration, in faith and humility. The 
spiritual in science and the spiritual sciences find the gap between them 
lessening abruptly. More men of truth and wisdom are feeling at home 
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in the purposes of World Ferspectioes. “To help quicken the ■unshaken 
heart of well-rounded truth’ and interpret the significant elements of 
the World Age now taking shape out of the core of that undimmed con- 
tinuity of the creative process which restores man to mankind while 
deepening and enhancing his communion with the universe 

Children, persons with brain defects, and beginners in “archmg ^ 
the nature of nature and their nature find order essential and P^^ly 
one of permanence. Order expresses a human need for a ^me “ 
reference, for meaning. A constantly present loving mo e i 
tial environment for a child; for a person with a brain defect, one of 
ordered permanence to protect him from catastrophic reactions and an 
ordered wld of permanence for the Greeks to -Plore Aeir 
exalted tool. Reason. Concomitant will be the drivenness A™ 
clutch onto the old. the tried, the so-called true, the 
the permanent, the static, and to oppose the new, 
may be truer, the unknown, the unfamiliar, t e increasing 

namio. Human history and that of individuals revea s 

knowledge and self-knowledge a moving from ne„ce 

permanence to wanting to chance more disorder and impermanence 

occurs. Then being spontaneous is more o taming. fhsaonear- 

Neutrally described it is characterized by form 

ance, and rLppearance of forms in sequences of ^ 

as orders, as patterns, changing with great rapidity ® Tme and 

and being absorbed back into the source from ""I"* ^ on- 

having the quality of evanescence. With the experience “^“"8 ^ 
taneous are associated feelings of well-being. Denvative and ex^^ 
are feelings of being potent, being able, being confident, selfrelia 

-nl, .! A. 

more an economy of abundance. ^ terrorized by an 

unnatural and constricted world is fille wit i ei This is 

economy of scarcity. Nature is profliga spontaneity. Their 

evident in children with their naturalness ., . constant plays of 

charm is their spontaneity, their visib y J"™* pjayftdness 

forms in and through all aspects of their opnattachment 

with these forms. They refiect an essentia o vimomena, to their con- 

to forms, to appearances, to fore^oun s, P (_.,„gity^ authentic 

tents. In adults who are truly children, we n j ‘ hment to forms 
maturity, and genuine morality because of then nonattachmen 

and their contents. are his medium, his 

Tliis is evident to the artist for whom fo™ ‘ . ( ^ted in forms 
tool, his product. Klee, musician and mathematician, mtorcs 
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of primal being in all of nature, in African and peasant art, attracted 
to the vitality and fresh perception in children s drawings, to the weird 
in Nordic and Oceanic productions, and to the drawings of psychopaths 
playfully bursts these truths in on us He was a genius He had rigorous 
training in the underlying laws of nature and art Many times his depths 
were tempered during his tragic life These deceptively naive and 
apparently simple doodles are no product of a novice Klee’s childlike, 
not childish, forms embody much wisdom They are filled with paradoxes 
and the absurd They are and express his philosophy “Satire is not an 
excess of ill humor but humor resulting from a vision of something higher 
Ridiculous man, divine God 

Klee was not interested in static forms His genius was reflected in 
the ways he broke through them and made them come alive In his 
wittily condensed diagrammatic drawings he illustrated the kinetic 
properties of lines and the principles of an art based on “forming’ rather 
than on static forms Klee and his work are outstanding exemplars of 
my main thesis that forming is functioning and functioning is forming, 
that the more there is being spontaneous which is being childlike, moral, 
wise, the more there is approximating toward human ultimates possible 
in forming, in creating, emerging, evolving cosmic minding Faith in 
such communion of all dimensions of human possibility is being spiritual 
Here, the notion in certain Oriental religions, that having little faith in 
oneself and being faithless to oneself is sinning against oneself, touches 
us with immediacy 

Through what processes does genuine spontaneity and authentic 
morality come about? Through sequences of forming, disforming, re* 
forming of orders of forms, of phenomena m patterns being dismantled 
of their contents 'U}timately the /bans fhemsefves cfisappear Then 
can be awareness without anything of which awareness is aware— 
hence a state of pure lucidity (p 187),® also named pure consciousness 
and absolute subjectivity Such Eastern notions are not so alien to us 
In discussing the experience and process, ‘ communing” in life and in 
therapy, m nature and with people, I presented a variety of familiar 
experiences, in a continuum to 'pure lucidity’ They included the ‘aha” 
phenomenon, clinical insight, the creative process, unio mystica, com- 
muning, saton and nirvana experiences*® The Zen Doctrine of No- 
MincP^ IS an Eastern way toward the attainment of pure lucidity 
Psychoanalysis can be a Western one 

Another form of the process by which spontaneity happens is called 
the search for truth How East and West approach and participate in 
this questing points up some essential differences There is awareness 
of a problem or problematic situation (Dewey) A question is the West’s 
immediate response, its first step in dealing with the problem The ques- 
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tions are asUd and answered in terms of reason m context of a 
subject/object dichotomy Knowledge is sought “" ^f fThe 

reality that is made into an ohject, including consciousness itself The 
way a question is asked limits and disposes the 
answer to it-nght or wrong-may be given \,i,on In 

an ambiguous proposition, the ansiver is its 

our questions he our principles 7^^”^ of 

whatever those principles are able to yield ^ , ^svnlirit “Each 

our questions are assumpPons which should be made ^ ^ 

geneLion criticizes the unconscious assumptions 

It may assent to them, but it brings them out in " . 

Only from other ground do we become aware 
sumed a world of permanence or ‘"’I’®'™‘'"^7pr-bem!S or as a pattern 
as a plan conceived and carried out ^ “^system thinking to better 
of flux and change Only after we have e ^ realize the 

understand and foimulate P^r^m the ground of the subject- 

limits of the logical genus retaUon -oueht knowledge through 

other relation of the East we see how the West sou^ 7„rks 
asking questions, asked and answered P j j discussion to 

It took the tough minded G-eks with Aen love of 
move from the utilitarian question _ v “^vTiat is the 

the Egyptians, to listen to Thales of Milems “Pj^^|;„7proved by 
stuff of nature and how is it ordered directions became 

Thomistic reason, questioning and questing created by God’s 

dangerous It meant doubting a worl o pe „jj,y,dual and reason 

will The Enlightenm_™t with its ^^^asis ™ Ae mdivit^^^ 

produced Descartes Cogifo ergos *5 dissociation was 

(Whitehead), he stood it on its head Western man^ ^ 

reaching its apogee, a far cry from ^ tiiat art thou Existentialisms 
even further from the East’s ‘ Tat toanr as. -that art tflou^ ^ „ 

response is to help Western man bac o ’ confronts us with 

Wider and deeper expenencing c „ i jhou and lit are 

“aming is ising, is minding, is t in mg, immediacy of 

phenomenal manifestations ot ising i mnintam mV ways before 
Job’s confrontation of the Lord with ^ vUal imme 

him ” This Old Testament Jew is a J ^ at the same time mam 

diate contact With someone, some i g8 , r ^nd his God is a 

taming his human dignity This^fe j-elalion ^Mth the gap be- 

close approximation to the Easts su j ewdent It is 

tween the human and the divine, t ic one ^^hat is named the finite 

short of the East’s pixtaposition and ide y (I 

and infinite and is one " = Brahman 

ha\e become God) does not eq 
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Individuals and groups who cannot tolerate questions and question- 
ing by themselves or others, of nature and of human nature, are people 
compulsively driven to have a nonexistent safety They cannot admit 
that there is no final, absolute, perfect answer, diat life is filled with 
uncertainties, doubts, and imperfections, that the world and man are 
better understood in terms of open system thinking than by the closed- 
system variety characteristic of nineteenth century science Questioning 
means being questioned, doubted, criticized, feelings they cannot bear 
Individual and group insecurities, in the context of and supported 
by the Western mmd structure, drive people to ask the why?^“ It puts 
the problem out there and makes it into an object It fosters the illusion 
that it IS a thing that can be picked up and looked at from all sides 
The evidence is we do not grasp problems Life and problems seize us 
The assumption in the why? is that a right answer is available, arrived 
at by reason and formulatable m concepts The why? implies cause, an 
efficient, material, and final cause God willed it that way The tubercle 
bacillus IS the cause of tuberculosis Everything must be seen m simple 
cause effect relations Anxiety demands the oversimplification of the 
intricate and complex and begs for false simple answers available from 
demagogues 

The layman’s or common sense view of causality is of a relation 
between objects and of situations and processes made into objects The 
water filled the empty glass The war made him neurotic Scientifically 
the situation is seen as a relation between “different states of the same 
object or the same system of objects at different times ” Given a system 
of objects at two different times we must distinguish different kinds 
of successions Mere temporal and/or spatial succession, with no neces- 
sary or even probable causal connection or predictable outcome, is a 
neutral phenomenological description of inspective and/or introspective 
data This is the point of departure of contemplation and meditation and 
of the various forms of phenomenology It is Buddha’s teaching, time- 
less and universal, ehtpasstka, the come and see doctrine, paccattam 
vedttabho, to be realized by each man for himself, opanantka, the goal 
being the discovery of truth, and truth is “that which is as it is ” We 
possess knowledge when ‘we see things as they really are ’ 2 ® This is 
the ultimate toward which we move in freer and freer associating It 
approaches a causality, nonteleology, and nonduahsm Sequence is not 
necessarily consequence 

Another relation between sequences is a necessary one but to predict 
what will be we must have known it from previous experience This form 
of causality is teleological The “changes of the system with time are 
determined by the final state or goal of the system Aristotelian physics 
affirmed that all causal relations are teleological” (Introduction) 
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if the initial state of an isolated 
Mechanical causation assum aeduced. When the concept 

system is known, its future state ^ system, a non- 

of probability is included in Ae “ Jd where “no 

deterministic type of mechamca ^ appear in the state func- 

independent variables referring causality is defined. “In 

■ ■ ■ 

mechanical but not historical genetic from ontologic gen- 

Clearly to be distinguished are histonca g conception of evolution 

etic, the former emphasized by t e ® being the main focus of the 

and in Freud’s methodology, ® , nsvchoanalytic theories and of 
East and increasingly so for mo causal, deterministic, and pur- 

course Existentialism. The terms S® ’ stating that they are meant 
posive often are used without ® the outcome of and 

in the neutral descriptive _ cf In so-called psychosomatic 

following upon but not the con q physiological processes are psy- 

medicine this confusion is Sologized. and all rnanner 

. , . J nrocesses are neuiuiiib not 


medicine this confusion is compounaea. r,.r...^^^^^^^^^^^^ 

chologized, in. Of course. thinking would not 


cuuiuui&cu, fif rniirSc. — 

of psychophysical parallelism “®®P _ i„d has an organic substrate. 

be possible without a brain, and of cour .^5„cs are 

To speak of organicists and functionalists 

methodological and epistemological. ^.hyP Soon 

Genuine desire to know may seem at a compulswe 

other patterns, more neurotically g ^ attention, keeps t 
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an aspect of Western tune notions tiiat can be compared to an arrow. 
It moves through space and time and has direction, starting back there 
dien, whizzing dirough here now, to a future there then 

The East s focus is on here now Waves, created by a pebble dropped 
into a quiet pool, moving to the shore to return and be resorbed, point 
at the Easts experience of time In this context we can understand 
that being and becoming are aspects of process, here now Becoming 
is being to which we have attached a future time form Close inspection 
reveals that becoming is past, present, and future, as being is past 
ontologic possibility seen as future ontologic actuality viewed in tlie 
here now context 

The notion of forms emerging to be resorbed back into that from 
which they came has its reflection in the Indian cosmic conception of 
time with Its boundless and numberless worlds having their eternal 
and unchangeable rhythm, taking 311 trillion years to complete their 
cycle, to be absorbed into the Absolute, and then to begin over again 
These mystic metaphors begin to acquire some scientific status as astro- 
physicists remind us that in ten to twelve billion years the sun will cool, 
contract, and die and that a similar fate awaits the whole universe, all 
life 

The hypothesis of Gold, Cornell astronomer, sounds like something 
out of Indian cosmology He believes that life did not originate on 
earth where it has existed only one billion years, but perhaps it was 
brought here in spaceships from other planets, where it took about that 
time to evolve intelligent enough forms to travel deeper into space This 
fits with Hoyle’s steady state theory, which holds that as old galaxies 
move apart, more galaxies form between out of freshly created matter 
Already the first two laws of thermodynamics have been contradicted, 
and now Gold contradicts the West’s notion of time, history, and evolu 
tion and affirms that of the East When, then did life begin? The 
steady state theory holds that space has no boundaries and time has 
no beginning or end If hfe spreads from old to new galaxies with the 
flow of time, its history may extend backward forever It may live for- 
ever, too, renewing itself at intervals of many billions of years by 
planting seeds on planets in galaxies not yet created ’ ® 

Sciama infiuenced by Hoyle, Bondi and Gold, suggests a hypothesis, 
in The Umtij of the Universe (Doubleday, 1959), which is almost a 
scientific documentation of Hindu cosmology Bogoliubov and Shirkov 
bnng us 

to the very threshold of a real four dimensional realm of matter 
%\ithout rest mass The actual organization of the entire wave structured, 
quite supersensory, yet objectively real avorld begins to be a possibihty, and 
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as appeal, as subjectively regulative idea remains but as a constitutive 
principle is dead’ "Challenge and response” is one of Toynbee’s key- 
ideas Being more and more responsive is being more and more respon- 
sible Being responsive, as evaluating and containing the process and 
results in evaluating is remaining open to more possibilties The more 
this process obtains, the more freer associating there is The more loosen- 
ing of attachments happens the more wholeness on all levels comes into 
being This ultimate becomes more possible on the analytic couch, 
and as it happens the subject other relation of the East is approached 
In the West the search for truth is centrifugally oriented, sought for 
in objective reality, while locomotmg in the erect position, in fact or 
in attitude, with the objective of mastery and acquisition while being 
dominated by dualisms in will, thought, feeling, and action, while 
disregarding bodily processes The aim of the East is immediate contact 
with the Real rather than the acquiring of conceptual knowledge Ques- 
tions and answers and the intellect as ways to the truth are used to 
expose their inadequacy The Zen Doctrine of No-Mtnd^^ expresses 
an ultimate of this attitude In his search for truth the Easterner sits 
cross legged, on the floor actively at rest m the most solidly earth- 
rooted position a human being can be His attitude is contemplative, 
his attention is directed inward, being guided to his depths over the 
bridge of the rhythmicity of his breathing His orientation is centripetal 
and his aim, the letting go of attachments to acquisitions and ultimately 
to form itself Then he is the truth, the Real, a sage whose spontaneity 
IS childlike, morality genume, and wisdom authentic Then pure lucidity, 
absolute subjectivity, are more frequent happenings 

We have become acutely aware of the limitations of our Greek heri- 
tage "to save the phenomena through” (p 173) ® A succession of epis- 
temologies have attempted to guide us to real reality via these bits of 
so called objective reality For Schroedinger they are nothing but "pure 
shape Heisenberg says that a neutron is a "probability function But 
then one sees that not even the quality of being (if that may be called 
a quality ) belongs to wbat is described It is a possibility for being or 
a tendency for being’ (p 70) ” The objectifying mind of the West is 
finally confronted with itself as its object, with the imagery it called 
real reality created by it, with its being and its inherent possibilities 
and tendencies, all as cosmic minding and manifestation of it 

This is the paradox, the point of creative tension and creative possi 
bility In Freer Associating Its Phenomenologtj and Inherent Paradoxes,^* 
I delineated the process and the content of these paradoxes, their form- 
ing, disformmg, and reforming as the essential m freer and freer 
associating The creating and absorbing of these forms back into from 
whit they came is the process and the product in creating, emerging, 
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increment is courage, which is choicefully entering foreknown painful 
situations, and ultimately being open to pain as pain and pleasure as 
pleasure, neither to be exalted nor degraded 

East and West descended from the magic world The East empha- 
sized the subject, maintained its close relation to all otherness through 
the subject other relation, and expenenced all otherness as continuous, 
contiguous, and juxtaposed Wisdom came through immediate contact 
with the Real The way open to it, to absolute subjectivity, to pure 
consciousness was open, immediate, available, and desirable 

The West moved away from the subject and kept increasing its 
distance from it All environment was made into an object, including 
consciousness itself A subject/object dichotomy became an opposi 
tional dualism on a conceptualized plane Unity m variety became the 
guiding mind principle and uniBcation was brought about through 
concepts from on top Knowledge was what could be obtained through 
concepts The process by which Western man became increasingly dis 
sociated from his organicity becomes evident 

Western ethic, based on Biblical cosmology, made the acquisition of 
knowledge a sin, while in the East wisdom is a virtue Eve was made 
from Adams nb and for thousands of years has fought for equality 
Man and woman, Yin and Yang are m the East, two aspects of one, 
complementary not opposing For knowledge carried to the ultimate, 
as science and the atom bomb, the West now has a horror, as the East 
rushes headlong toward technology While the East is now revolting 
against the deterioration of its wisdom into false cults and empty rituals, 
the West is just awakening to the Easts ancient understanding of the 
Real I believe we are entering a phase in human history m which there 
will be a unification of the contributions of East and West in ways 
heretofore not existent or envisaged 

Whorfs “linguistic relativity principle' suggests that ‘users of mark 
edly different grammars are pointed by their grammars toward different 
types of observations and different evaluations of externally similar 
acts of observation, and hence are not equivalent as observers but must 
arrive at somewhat different views of ffie world 

In Japanese, the term for objective is pronounced Tcyokkan while the term 
for subjective is pronounced shukan The character (shu) has the basic mean 
mg of host or master while the character (kyaku) has the basic meaning of 
guest The second character (kan) has the basic meaning of perception Sub 
jective phenomena are phenomena perceived in the objective mode and objec 
tive phenomena are phenomena perceived in the objective mode Experiencing 
IS polanzed into a subjective mode symbolized by the host and an objective 
mode symbolized by the guest Thus formerly, when Onentals sought to estab 
lish the concept of objective reably, they still approached it not as something 
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and philosophy helped me understand certain intense responses to the 
East. People who seek self-extinction, like an opiate, 6nd most seductive 
the notion of submerging oneself in the All. Egocentric individualists 
find such an idea abhorrent. Those materialistically and action-oriented 
see nonattachment to things of this world as a piece of insanity and 
contemplation in the lotus position as slothful passive resignation. Think- 
ing, become belief, become dogma, that one is the cosmos, whether 
aware of it or not, makes one a vastly different person from the sage, 
in contact with the All, and not attached, being one with the All and a 
profoundly spontaneous identity. 

What is the that from which all forms emerge and back into which 
they are absorbed? Northrop calls it pure fact. For years he has been 
emphasizing the need for a synthesis of what East and "West have to 
contribute to each other. By what be calls epistemic correlations be 
shows how the aesthetic component in knowing characteristic of East 
can he joined with the theoretic component emphasized by the West. 
Pure fact is "that portion of our knowledge which remains when every- 
thing depending on inference from the immediately apprehended is re- 
jected, . . . Strictly speaking ... we can say nothing about pure fact. 
. . . Words point it out; by themselves they do not convey it. . . . Pure 
fact must be immediately experienced to be known. ... Its elementary 
constituents cannot be conveyed by symbols to anyone who has not 
experienced them. . . . This is to affirm that pure fact is ineffable in 
character. The ineffable is that which cannot be said, but only be 
shown, and even then only to one who immediately experiences it. . . . 
Since ineffability is the defining property of the mystical it follows 
that the purely factual, purely empirical, positivistic component in 
human knowledge is the mystical factor in knowledge. The pure empiri- 
cists are the mystics of the world, as the Orientals who have tended 
to restrict knowledge to the immediately experienced, clearly illustrate” 
(pp. 36, 39, 40).^^ Understandably, when Perry arrived in Japan (1853), 
they had no words for abstract or philosophy in the Western sense. 
They had to invent them. 

Northrop attempted to diminish the subject/object dualism, the 
aesthetic/ theoretic dichotomy by his epistemic correlations. But these 
are still concepts, mind thinking thoughts. Existentialism came into being 
as a response to Western mans increasing dissociation from his organ- 
icity and as an attempt to undercut the subject/object dualism. The 
difficulty of communicating what is underneath Gabriel Marcel recog- 
nized when he attempted to define being. This would be Existentialism’s 
that from which all forms emerge. “Being is what withstands— or what 
would withstand— an exhaustive analysis bearing on the data of expe- 
rience and aiming to reduce them step by step to elements increasingly 
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What hind of model can define the forming process from pure lucidity, 
formlessness, absolute positive entropy, through the emotive and the 
aesthetic to the theoretic and the highest order of abstraction? Wliat 
kind of picture of patterning that can see and define the Immanent m 
the phenomena and the Transcendent in the continuum^ The model 
must be bidirectional, oscillating, and taking into account the particular 
and the general, the individual and the cosmic The cosmic dimension 
IS essential not only because of the implication of our space age but 
because many of our notions about isolated systems and autonomous 
regulation are being questioned ‘The unequivocal evidence is that 

organisms under so called constant conditions derive their 
observed persistent rhythms’ from the subtle and pervasive influencing 
natural geophysical cycles - 

The model of the forming process I am suggesting can give us a 
picture of cosmic minding, of the ways of becoming alienated from and 
returning toward hstng, of which these processes are aspects, mani- 
fested in individuals, groups, nations. East and West Also, as aspects 
of and ways toward and away from hsing, m terms of this notion of 
forming, theories and therapies of human nature, teleological and non 
teleological, duahstic and nonduahstic, can and have been formulated 
This would include the range of psychoanalytic positions from Freud’s 
ongmal formulations through the range of so called deviationist posi- 
tions and include formulations reflecting Existentiahstic thought and 
Eastern philosophies Such a model of forming would also define the 
limits currently possible with constructs of form, i e , as theoretical 
structure and where further movement toward closer and wider contact 
with hstng would have to be via forms of intuiting and emoting, cog 
mzant that at some point all forms must be left behind for moments of 
pure lucidity to obtain 

The forming process is metaphorically a spiral, constituted of an 
intimately connected sequence of levels or a continuum of transforma 
tions with movement possible from depth to surface and vice versa 
The helix is of crucial import in Indian cosmology Nature moves in a 
helical pattern in time, so that spiral forms get ingrained at many levels 
This IS all part of a galactic rotation in which a Cosmic Field plays 
an important part in transmitting spin (angular momentum) to matter 
This is one facet of Reisers concept of cosmic imagination which moves 
in similar directions to my ideas on cosmic minding 

X-ray crystallography reveals DNA as a double stranded alpha helix 
It directs protein synthesis and heredity Wfliat was intuited thousands 
of years ago regarding life and living is being confirmed by science or 
science confronts us with ancient truth Furthennore, research reveals 
that a gene is not a discrete entity but a place m a complex structure. 
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already taken place When *e bp had in con 

order abstraction In this ^^spect of the feeling is a lugher 

saousness The label attac e i ^ j p^ll the ™ .pbese 

order concept of it The t ir before she could a 

level because it was ^hatobtamedinher e They 

first three levels are pre , bought and essential to mtel 

a dimension prior to those necessary 

n“he next higher level the f^b m^bt be approxim.e 
gogic reverie, the first leve i^ higher level would be rea^ 

sight sound movement etc process and still higher c 

the formulations of the ^ream-ng proc bts At the top are 

feelings defined flash thoughts being of a different order o^b 

fantasL and thought Ptooesses each ideal of the Wes 

straction with the latter ranging to th 

pure thought thinking itse ,t „ m end product of formm 

When a dream is tepo^ed. by Arrive 

reinserted into the stream of thoogh' !> attempting to arr 

associations to It Mutually working aWh 
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at an interpretation. Essentially this means working our way down the 
formative spiral to make deeper and wider associative experiential con- 
nections with the sources of the dream. 

Awareness is primary since "there can be awareness without anything 
of which awareness is aware— hence a state of pure lucidity.” The mo- 
ment lucidity ends there is an experienced dualism, a somebody aware of 
forms. The very first emergence of forms from the forming process I call 
images and the process of their forming imagizing. They are after hsing 
and before the first level of the formative spiral. Images are the first 
evanescence having identifiable form, prompted by stimuli affecting the 
special senses-vision, hearing, taste, etc. There are also thermal, tactile, 
and kinesthetic images, those prompted by stimuli from viscera and by 
the emergence of still poorly identifiable feelings. 

When imagizing is prompted by internal and external objects and 
events present to the senses, the process is called perceiving. Imagining 
obtains when the images formed are of objects or events not spatially or 
temporally present to the senses or not perceivable because of the nature 
ot the human organism. As these images evolve, i.e., ascend the meta- 
phorical spiral, they become symbols. Those formed through perceiving 
are called perceptual images and symbols, and those through imagining, 
conceptual images and symbols. Feeling or conative images emerge into 
emotive or conative symbols. 

Chh be identiBed. Because of the 
of ahstrnet'*°'*”'iya they have to be separated out by a process 

^lev arr. V fo'"- “P“ts participate inextricably. 

TChicles fn "“t P™==ies but 

0 suborn T •™Pi"g iosether 

fcand ?nr 1 “"'J "f ^xbslituting symbols for L objects 

they stand for have created all manner of human havoc. 

and rrmsTs^fV Since forming is an aspect of hsing 

n dreaming. Wlnle dreaming we are closer to hsing than during wak- 

n addit m To "ren ' "''f “ “"="“"1^ concerning us. Sobols, 

in addition to rcncct.ng essentials, arc also tn.lhf.,1 to what they are 

nSTl r'lrV " “bout oursdves 

ncludmg the In.tl. of our falsehoods. Sjanhols are creations, a product of 

Uic creative process m saanholizing. TI.ey arc artistic becaus? they are 
rnovmTri'/T ^TT’-” ineffable, aesthetic and emotive 

ma zaT-n 1. f ^™bols, as an expression of self- 

rca hzat.on,-" of cosmic m nding, formulate and favor the process of cure 
and l.cncc arc curative. TI.ey caress the org.anism-s Icndeno- to integrate 
wiU. economy; hence s>anboIs arc economical, precise, concise con- 
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IS limited in four regards He y without He can 

transform energy m himself and co g ^ he can 

only choose symbols from the Thirdly, because energy 

perceive, imagine, synthesize, an . forms which will aid in 

seeks suitable forms, he can n” select meanmg but 

his self-reahzation This is s^y‘'’S suitable to convey it 

the meaning to he conveyed jhe „gidity of a persons 

The last limiting factor to symbol cl b 

character structure'” and the experiencing of them 

resulhng in fewer kinds of ‘ jj^is last limiting factor becomes 

As a person is more spontaneously g, bun become more 

absorbed and the forms that happen in and 

his meaning, his wisdom begins and maybe also in utero 

From the moment of birth ®®ating before and after aware- 

Learning IS the process and effects m pt^^P^ conscious and unconscious 

ness IS possible, awake and asleep ‘ sequences of organismal en- 

of such participating It f * ‘bXeen twelve and eighteen months 
vironmental occurrences Some forming symbols, it begins 

when the infant becomes °/^,;"cTn\mns the individual’s con- 
form a symbolic ^^nffeebug wilhng, actmg, his conceptmn 

ception of his body, of his ‘'j*"’''”®’ to\imself and to others his phil- 
of his work and leisure, of his l„„self as an aspect of it 

rfTrrtci;'or»^^^ 

”1. »» f rS”; S raaSK.™ 

physical self, the actual self, ® Pj .^^s which make up ^ j 
Ihole IS constituted of a hierariby The formed aspect of 

system of which the symbolic ,ess rigid systems and he 

tL self system is a sub whole o more a 


•. u o TTPrson becomes sicKer, 'That person becomes 

Tnerg e becouTe mvested m d-e ISiat L would be if 

“orf and more irrational le „ person’s wholeness P - 

he were spontaneously ^ self system and 

ticipates m the forming that P-”™ 

ward Its attributes, the mor 
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rational derives from its root, ratio, and the term rational refers to 
a tvvo term vertical relationship Rational and irrational are used in a 
purely descriptive sense neutrally applicable to physical and psycho- 
logical processes, to the orgamsmic and environmental aspects of the 
unitary process organism environment, and to that process as a whole 
Just as an oscillating equilibrium obtains between organism and 
environment so it does between the formed and the forming aspects of 
the self system constituted of cooperating and conflicting systems The 
conflict between the formed and forming aspects of the self system I call 
the essential conflict It is another formulation of the human paradox 
The inevitable juxtaposition of the formed and forming aspects is cyclically 
tension producing and tension reducing Among the paradoxes is that 
immediate tension and pain increase, which a sick person fears, is pre- 
requisite to ultimate tension decrease which he wants A further paradox 
follows As the ratio of tension due to irrational sources diminishes and 
the general tension level lowers, immediate tension producing situations 
are chosen not primarily toward the end of tension reduction hut as an 
accepted concomitant of, and as a stimulus and source of energy for, self 
and world creating The area of juxtaposition of the formed and the 
forming is the area of becoming in the context of being Although ulti- 
mately there will be moments of pure lucidity, of formlessness, always 
there \vill be tension because tensioning rhythmically is essential to liv- 
ing Below a certain tension level, even in a sage, death would ensue 
Through the symbolizing process, an aspect of die universal forming 
process, man delimits disciplines for understanding nature and his 
nature They extend in a continuum from subatomic physics, through 
biochemistry, psychology, theology, ecology, astrophysics Through the 
symbolizing process he can formulate epistemologies, methodologies, and 
theories requisite to each discipline He can change human history, the 
history of human knowledge, his personal history by being more open 
and alert to them as they emerge and to new ways of seeing his past, 
his present, and his possible future 

Theories having wider and deeper embeddedness in hsing and ap- 
proximating toward the ultimates in hsing being manifest will more 
accurately reflect the reality of nature and of human nature Such theories 
will be characterized by unitary process thinking and will be open- 
ended Their validation Mill be their invalidation As spontaneous 
as their emergence will be their resorption Such theones will manifest 
increasing congruence, congeniality, and continuity in the theoretic, 
aesthetic, and emotive aspects of knoMing and being This means they 
Mill increasingly reflect man’s spmtuahty Ultimately there can be 
neither opposition nor gap between science and religion, since both are 
cosmic mindmg, of it and tlirough it 
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As lone as man is aware of himself as an aspect of cosmos and of 
cosmic minding, liere-now, and that his living his fo^nlahon^ of 
,t are manifestations of the 

choicelessly aware, passively ‘ resorbed within and without 

moment to moment emerging a g direction 

himself as aspects of cosmic mmding A^e ni 

he will approximate toward being ultimate 

wisdom of the sage. “Free from attachments t” f™ts “ ' ^ 

lastingly contented, unconfined even ® 

he doL not work at all. Bhagavadgita, lesson the four 
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An Essay on Mind 


1. Introduction— An Analysis of the Question 


o„ ,„u b. » ”• » 

point of view of the so called sae 

attempt to answer the question ,pcond that our answer will be 

first, that we understand die question second, 

at least in part ^npported by the kmd^ p^ciples of seU imposed 

name in scientific investigations Of these 

l^mS-uht: smurdstTcoS-, as it is understood m 

scientific discourse , dismiss the question, since. 

Indeed the temptation ““urs ,eope of scientific 

on the face of it, it automatica y counter with “What do 

inquiry If one asks, ‘ What is mi loiow what he meins by i , 

you mean by mmdr If he says he docmt kmowj ^ 

that IS why he is asking the ^^^etbing” must first be pointed 

of somediing is to be investigated the Jo t 

out, so that it can be evammed cannot be expected to begin 

or a class of events to be f thought (logical positivism) 
This IS an easy way out A whol traditional ques 

which arose in our ccntuiy questions had no meaning 

tions of philosophy by oMsed by this school of thought 

according to the criteria of meaning propose 
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Since those criteria of meaning are actually the criteria used in scien- 
tific discourse, the logical positivists contributed toward unifying the 
philosophical and the scientific outlooks, which had been separated 
in European thought for several centuries Therefore, the service per- 
formed by the logical positivists in bridging the gap between science 
and philosophy cannot be overestimated Still the price exacted for this 
synthesis, namely, the dismissal of traditional philosophical speculative 
activity as at best a sort of poetic exercise, at worst as symptom of 
mental disturbance, may have been steep 

There is another way of reacbng to a question formulated in typical 
philosophical form (like “What is mind?’) which does not violate the 
tenets of die scientific outlook but which aims at getting whatever value 
may be inherent in the question That is to ignore for the moment the 
strict criteria of “meaning” imposed by the logical syntax of science and 
to try to share the questioner’s inner state Something must be bothenng 
him if he asks the question One cannot ascertain what it is by trying 
to pm down concrete meanings any more than one can in this way 
ascertain what someone feels when he tells us that he has a toothache 
But only a pedant would argue that because pain cannot always be dem- 
onstrated outside the person who feels the pain (that is what is in- 
volved in giving concrete ob|ective meaning to terms), that the statement 
“I have a toothache” has no meaning* It has a perfectly definite meaning 
for anyone who has had a toothache Evidently besides the meanings 
derived from objectively demonstrable referents, there are meanings of 
another kind To understand fully the meaning of a question like “What 
IS mind?” (or of an assertion like “I have a toothache”) it is necessary 
to share somehow the inner state of the questioner, to feel as he feels 

For artists, mystics, poets, and metaphysicians, but also, I suspect, 
for most people without special training, this type of understanding 
(call it cmpathetic ) is the only one worthy of the name, and the 
only criterion of meaning” is, accordingly, a direct experience of an 
intuitive grasp In science, however, to establish the meaning of a con- 
cept or of an assertion, one must exhibit a chain of operations, demon- 
strations, or logical deductions that ultimately connect the term or the 
assertion in question to concrete, sensually perceived referents (objects 
or c\cnts) existing in time and space The chain may be very long and 
so no restriction is placed on the degree of abstraction of a meaningful 

1 Tlie line between meaningful and meaningless assertions is not always easy to 
draw We rcadil> agree that human beings feel pain and that stones feel no pain We 
assume that ammals resembling us also feel pain With regard to remote animals lil.e 
o>'stcrs or pol>p5, we may say wc do not know But how can we find out? If no con- 
ceivable procedure of vcnficallon can be established, assertions on this subject are 
lechnicall) meaningless But at wliat stage do llicy become meaningless? 
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tenn or assertion, but the must be con— f 

consist only of performable operations demonstrat.o . 
of theorebcal constructs, of rigorous logical deductions 

postulates. „„„„„ the ouestion ‘‘What is mind? ’ 

Therefore, before attempting o jj^g^^ne must first undertake 

from the point of view of the scient intuitive appeal, in which 

a translation from the language o u ^ language whose 

answers are usually given 1° 5““ referents and whose assertions can 
terms can be connected to objectiv r„„.„„trations 
be corroborated or refuted ® ert of translation wherever 

The logical positivist tends to psychology are in- 

questions of speculative ^ jg^i^re this job outside the scope 

volved It IS, of course, his rig propensity of the hardheaded 

of his competence or interest Bu ^ r Ue done often has the 
operationahst to declare that the ]o c 

consequence that it is not underta en “What is mind? ’ and 

further consequences (1) either ' c josophy altogether, (2) or 

others of the same sort are or meta- 

these questions are left to traditionally orientea p 

physicians , . jjie first of these conse- 

The logical positivists I jo not think that specu- 

quences In my opinion “ d of all questions which cannot 

lation should be sterilized, that is, P“tg«° ° ^ ^ that philosophy 

satisfy the strictest criteria ‘>f"'f™"8j“ttich sterilization I would 
should confine itself to the job of ® to the metaphysicians 

like even less to leave ‘ f^tenmning whether a question 

I believe that, in addition to the job t ® , undertake the 

has operational meaning, the PM°^ “mns which seem to have 
job of attempting to 

none This job is neglected bo ^ gd an intuitive grasp, and y 

mg for granted once they have P questions which appear 

thi opemtionahsts. who simply to impart rigorous mean- 

meaningless by the usual cntena philosopher should help the ques 

mg to a vaguely stated question, P the possible range of 

tioner to reformulate the questio y pteaningfulness m the sci- 

answers which satisfy the from genuine intellectual 

entiflc sense In short, vague thinking st—g gg rnon-sense 

tension, characteristic <>f “^010 precise, and this task 

speculahon. often can and *'”’’‘1 pgujiy sophisticated philosopher 
IS a proper one for the ^hberntX nssummg a naive pose Le us 
Let us, therefore, start by looking for an ansuer to 

do what “the man in street ^t do „ d.gu„„ory Of 

a question of the form ^^^'at is X? Let 
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course, we will not lake the dictionary answer seriously The dictionary 
IS only a record of current usage Its “definitions’ do no more than 
indicate the contexts in which the terms defined are likely to be used 
But as we have outlined our approach to the question “What is mind? 
this IS just what we are after Recall that our first task is not to answer 
the question but to understand it We should, therefore, form some idea 
of the context m which the word “mind is generally used, since we 
have no direct contact with a specific questioner 

So we turn to a dictionary and look for the entry “mind’ m the 
expectation of finding a summary statement of how the term is cur- 
rently used We read “ that which thinks, feels, and wills, exercises 
perception, judgment, reflection, etc, as in a human or other conscious 
being ^ 

Tlie definition reveals a great deal not, to be sure, of what “mind” 
is, but of the way people think about “thinking,” “feeling,” and “willing ” 
It reveals first that people project their inner states on others If I think 
(and of course I know what it means to “think”, I have direct expenence 
with thinking), then he, who is like me in so many ways, must think 
too If I feel, he feels, if I make judgments, he does Moreover, what 
thinking, feeling, judging is to me (a direct expenence) must be the 
same to him It is to him his direct experience, which I can never share, 
but nevertheless which I know is there, in him 

Secondly, the dictionary definition reveals that our language habits 
do much of our thinking for us If there is “thinking,” the dictionary 
definition of mind implies, there must be "something” which does the 
thinking “To think” is a verb, and our language habits prescribe that 
a verb must have a subject Hence, “mind’— a noun to serve as a subject 
of “to think”— IS defined as that which thinks 

Most people accept definitions of this sort as answers to questions 
of the form “Wliat is X?” without difficulty and without further reflection 
Such definitions cater to both types of tacit processes inherent in com- 
mon-sense philosophy, namely, projecting inner directly felt awareness 
upon objects outside of oneself, particularly upon objects similar to 
oneself, and the invention of entities to fill the slots where certain 
grammatical categories are called for. 

Some people, however, will wish to reflect further and pursue the 
question concerning “that ” WTiat is the “Tliat” which thinks? Linguistic 
amIog\' plays an important part in the reflection If verbs describe 
activities, subjects of ^e^hs describe agents 'Wfliat is the agent that “does” 
the thinking? (Like "Wlnt is the bird that hoots at night?” or “\Vliat 
is the substance tint is spreading this fragrance?”) Tlie currently 

2 The American College Dicilonaty, Random House, New \otV. 
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accepted “soendfie” answer rs tlrat the bram .s the thmg that does the 

*tu?most ot the phdosoph.cUy 

gestron that the rn.nd .s ‘dent.cal wA Ae h™ 
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a distinction he made between the naatenal d 
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of a brain is thereby also deprived not identical 

even though the mind may have i s s ■ 
with It If pressed to -pla-. such People m y 
a person may retain a seemingly intact nrain. . 
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-Idea’ ) independently of f Ta created matter and is 
a “mind’ existed prior to matter and mdeed Jn 
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and the social Hegel, for examp e spectrum At one end is 

We have swept over the material! ’ ^ ^ P puts forward 

the extreme materialist position, w ic secretes thought 

the simple-mmded notion that the brainy the 

in quite the same way that the “Mystical belief in a de- 

end is the extreme idealistic position with my 

materialized intelligence Questioner may be, if he 

However, wherever on this spec r already made the 

asks the question What is min referent exists behind it 

tacit assumption that because a , nositivist trains his big guns 

It IS upon this assumption that the existence of words 

To dellish a position based on ^ " to call attention 

implies the existence of refe^^s^ ^‘(urents 0"“ T' ’’“7. 

to some well known terms without retere p^u^,d. 

been acknowledged (werewolves. to the questioner 

mg a referent for “mind can ® jy a referent behind every 
■If you admit tliat there is not to ’mind’ Therefore 

term, then there may be no referent t ascertain 

in order to be sure that we are not was ^ g ^ ^ is up to 

whether there is one Since you ^ not before, ue 

you to find the referent Once you have 
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can take up the problem about what kind of a thing (or whatever) this 
referent may be ” 

Now while it IS true that many terms do not have objectively iden- 
tifiable referents, I think it can be argued that every term which enjoys 
general usage does have a referent in some slmred experiences of the 
users or else the term would not continue to be used But if experiences 
are shared, they must have components outside the people who have 
the experiences, even though these components may be nothing but the 
communicative acts themselves The referent for “unicorn” can be taken 
to be the imagined animal As such, it is internal to the person who 
imagines and therefore not subject to scrutiny by others But when 
belief in unicorns was shared, there were communications about these 
beasts, i e , stories, pictures, etc These communications are objectively 
identifiable events and can therefore be taken m their totality as the 
objectively identifiable referent of “unicorn” The same can be said 
about the terms used in theology, mythology, and metaphysics God, 
grace, karma, nirvana, first cause, quintessence, Atlantis, Valhalla, etc 
As long as the referents of these terms are taken as certain inner states 
of the users, they are not amenable to scientific investigation But in 
communications about some such terms and in other events which may 
have instigated the communications, we do have a class of identifiable 
events to be subsumed as the referent of the term in question This 
referent can then be studied like any other referent Such a study 
enables us to say something about the referent and so to give some 
kind of answer to the question about what “it is ” 

In short, in tracing the “meaning’ of mind, we should look for 
objectively identifiable events which may have given rise to the notion 
that there is such a thing or, at least, may have instigated certain com- 
municative acts, in which the referent of mind is tacitly assumed to 
exist It seems to me that this method is a compromise between the 
standards of scientific rigor which demand that referents of terms be 
objectuclv identifiable events “in their own right,” apart from private 
or cultural notions, and the aspirations of philosophy to deal with 
questions mvobing terms x\ithout such referents We still demand that 
objective referents be found before the "nature” of something is inves- 
tigated, but we shall admit real events as referents of possible fictions 
if wc ha\e reason to believe that these events gave rise to the fictions 


2. The Separation of Lhing and Nonliving Worlds 
and Tlieir Partial Reunion 


Following our plan, we shall examine notions (or concepts) related 
to the notion central to this discussion, namely, “mind,” by examining 
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mate objects probably is ma e m j aistmction is of com- 

m children’s perception, ^t By a philosophical distinc 

paratively recent ongin in Wes .-hvplv different explanations of 

Ion I mean one which assnmes .e orientation of 
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prehterate cultures is well Jivinc and nonliving things might 

though formal distinctions ® philosophies’ of the two 
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did not by any means bring about a unified view of the nature of 
living and nonliving processes Indeed, as the difference between the 
two kinds of matter disappeared, the Cartesian dualism dominant in 
European philosophy re-enforced tlie view that there was something 
about life which was irreducible to physical concepts Since the differ- 
ence did not he in the kind of matter that was involved, it was clear 
to those who had internalized the dualistic view that something about 
life that was not matter, not even a property of matter, was responsible 
for the special character of the living process Thus, the view known as 
vitalism emerged in the philosophy of biology 

The history of vitalism is a history of successive retreats, one is 
almost tempted to say to previously prepared positions But it would 
be misleading to call the complementary advance of the opposite 
view an advance of “mechanism,” as the antivitahst view is sometimes 
called The early mechanistic view of animal behavior, as proposed, 
for example by Descartes, who thought that animals were complicated 
clockworks, did not “advance” On the contrary, Descartes’ view was 
revealed to be sterile What did “advance” was not the pedantic view 
that “the laws of mechanics” were sufficient to explain the behavior of 
living things, but rather a method of investigation This method started 
with phenomena which were most amenable to description and ex- 
planation in terms of known laws and progressed to the study of more 
complex phenomena As the investigations progressed, the method was 
modified and enriched Thus, the early successes were not m “mechanics” 
of living things at all (eg, descriptions and explanations of the motions 
of animals) but m chemistry, a field of knowledge which was initially 
quite autonomous from mechanics It was shown, for example, that many 
of the chemical reactions which look place in living tissue could be 
replicated in a nonliving environment under properly controlled condi- 
tions Even though many such reactions could not be reproduced, no 
chemical reaction taking place wilhm a living organism could be shown 
definitely to violate the known laws of chemistry * 

Biopli>sics advanced alongside of biochemistry It was shown that 
the electrical processes in living organisms, of which nervous excitation 
IS the most conspicuous example, were no different from the electrical 
processes knowm in pUjsics It was shown that the law of conservation 

4 At one time there were senous discussions of the question whether living 
organisms did not viohte the second hw of thermodynamics, inasmuch as they arc 
able to mCTcase iheit mtcmal organiration instead of succumbing to disorder” ns the 
second hw prescribes Since an c\plicit1> stated condition for the operation of the 
second hw is that the process in question proceed in a closed system jt is obvious 
that the hw docs not apply to a hung organism llirough which matter and energy 
constantb flow It is hard to sec wh> jt was o\cr necessary to male this obvious 
argument 
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demonstrable. One should not accept names of principles for actually 
operating laws of nature. 

The objection of the antivitalist against the vitalist’s notion of ‘life 
force” or the like is not so much on the grounds that this supposed prin- 
ciple does not fit in with the Icnown laws governing the behavior of 
matter (it would be foolhardy to assume that we know all such laws), 
but on the ground that the proposed “life force” is not a “principle. 
It explains nothing. It is only a name for a supposed principle and will 
remain only a name until the vitalist says more about how this life 
force is supposed to operate. 

3. The Problem Still Remaining — Regulatory Activity — 
and Its Solution 

At this point a defense which deserves a careful examination can be 
made of the use of terms like “vital force.” One could point out that 
“magnetism” was also used to “explain” certain peculiar ways, not 
otherwise explainable, observed in the behavior of certain kinds of iron. 
Certainly magnetism was an important new principle discovered in 
nature. Cannot “vital force” or some such term be accorded similar 
status with respect to peculiar events observed in living organisms, not 
otherwise explainable? 

I think the argument carries weight but only to the extent that the 
“peculiar events” with which the proposed term is to be associated 
arc clearly identified. Most of tlie lime this is not the case. For example, 
when the vitalist says that certain living organisms are characterized by 
“consciousness,” and that this property necessitates a postulate of a 
special principle, he has not really identified the “peculiar events.” No 
matter how direct is our awareness of our own “consciousness,” this term 
has no objectively identiRable referent. The same argument applies to 
such vague formulations as the contentions of the vitalists that the be- 
havior of living organisms is guided by goals and purposes or, on the 
evolutionary scale, by adaptive strivings (the Lamarckian view), unless 
the events to be explained in this way are actually pointed out. 

Occasionally, however, an outspoken vitalist clearly identifies the 
class of events which, he submits, arc not explainable by known laws 
governing the behavior of inert matter. TOcn he does this, the chal- 
lenge to tlic antiritalist position is gcmiino and must be met. 

Such a clialicngc was offered, for example, by Hans Driesch.® Driesch 
used the Aristotelian term “cntclechy” to describe (and supposedly to 
explain) specific events observable in the living world and, as Dricsch 

5. Drirtcli, n.. The Science end PhiJosophy of the Organism, A. .nnd C. Black, 
London, IOCS. 
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figuration of equilibrium will seem to “seek” that configuration no matter 
what the initial configuration may be A thin flexible string suspended 
from two fixed points will always come to rest in the shape of a catenary, 
each type of crystal will assume its characteristic spatial pattern, etc No 
reference to “final goals” is necessary to explain these events They 
proceed in strict accordance with mechanical causality 

What IS true of genuine equilibria is also true of dynamic steady 
slates Here a system is not m equilibrium but rather seems to be 
“maintaining” certain peculiar gradients Such is the case of ‘open 
systems of chemical reactions, those where steady sources and sinks are 
maintained It can be shown that such systems will not only maintain 
nonequilibnum gradients of concentrations, temperatures, etc , but also 
that the maintained steady states will depend only on the system 
parameters (geometric configurations, presence of catalytic agents, etc ) 
and not on the initial concentrations of the substances involved Such 
systems will exhibit clearly “regulatory’ behavior It will seem that 
they have “goals,” namely, the steady states which will be finally 
achieved independently of the initial conditions ® They can, therefore, 
be subsumed under systems possessing “entelechy” in Dnesch’s sense 
But we know that their behavior can be explained in terms of known 
principles of physics and chemistry The thing that makes these systems 
peculiar is the fact that to explain their behavior in terms of known 
principles of physics and chemistry it is necessary to make detailed 
references to configurations which determine the system For example, 
it is possible in principle to calculate the steady state distribution of 
temperature in a solid conductor of any shape, if constant temperatures 
are maintained m fixed regions But theoretical physics has so far dealt 
mth only the simplest configurations Exact calculations have been made 
only in special cases— for a cylinder in contact with heat reservoirs at 
both ends, for a sphere whose entire surface is maintained at a constant 
temperature, etc Similar calculations for an irregular body or for irreg- 
ular boundary conditions are enormously difficult If the boundary 
conditions themsehes vary m time, the problem becomes utterly un- 
manageable, and the flow of heat in the body will seem unpredictable 
let the determining role of Uic general principles of heat flow need 
not be abandoned on that account 

A similar position can, I think, be maintained with regard to bio- 

G L wn BcrtilanfTy puts great emphasis on the self regulatory characteristics 
of “open" as contrasted with "closed sislems Tins point of ^Je^v is de\cloped in 
several papen, eg, ‘General S>stcm Theory," A/ofn Currenf^ in Modem Thousht, 
1955, 71 75, repnntcd with detailed annotations in Ccncral Systems, 1950, 1 1-10 
For a review of pertinent literature sec C Foster, A Bapoport, and E Trucco, ‘ Some 
Unsolved Problems in the Tl>cor> of Non isolated Systems," General Systems, 
1957.2 9 29 
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tlie extent that the processes were sharply identified (eg, chemical 
reactions), they were shown to be no different from other such reactions, 
except that they were more complex 

Next the attention was centered on the peculiarly organized man- 
ner in which the processes occurred Again it has been shown that in 
all the instances where an organized or regulated process is fully under- 
stood, it IS a consequence of a particular arrangement of parts in which 
simpler processes go on 

In this sense, the vitalist view can be said to have been in con- 
tinuous retreat But in so retreating it sometimes performed a useful 
function, namely, searching out new aspects of life to which the reduc- 
tionist technique, hitherto successful, failed to apply In other words, 
in refusing to yield in principle, the vitalists, by offering new challenges, 
instigated the advance of biology based on the nonvitahst \iew 

I think that psychology (popularly defined as the science of the 
mind) has traveled or is destined to travel along a similar road 

First, it IS necessary to single out specific events which lead people 
to postulate the existence of “mind "" To the extent that the events are 
objectively identifiable, they are *l>ebavioral events Here we use the 
term as derived from behaviorist psychology, defined in the broadest 
sense as the part of psychology which examines only objectively iden 
tifiable events However, we shall now give another meaning to the term 
“behavior” We will exclude from behavior those processes which can 
be completely described m terms of measurable physical quantities and 
include only those processes which, although more or less identifiable, 
cannot be so desenbed 

For enavnpVc., hke. “the buy as ux "the gul xa 

smiling’ are descriptions of behavior These instances of behavior are 
readily identifiable, but it is difficult or impossible to reduce them to 
statements about ph>sical events To do this in the case of ‘smiling” 
would be, I suppose, to indicate a certain range of the inclination to 
the horizontal of the corners of the mouth within which we identify the 
position of the mouth with a “smile’ But in all probability such a 
definition would not be satisfactory it would subsume under smiles 
many facial expressions which would not be recognized as smiles and 
would exclude many which would be recognized as smiles A desenp 
tion of skating would be even more difficult-impossible for all practical 
purposes On the other hand, "the man’s temperature rose to 38° C” or 
“the soprano sounded a high C” or “the patient's unne contained such 
and such concentration of sugar” arc statements about measurable van- 
nhlcs onhj and so are not statements about behavior, as we here use 
the term 

Now the first sinking difference between the class of things to which 
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in purely physical terms The furnace can be only “on” or “off,” and 
each condition is determined by a range of temperature Thus, the “be- 
havior’ aspect of the furnace is readily reducible by simple inspection 
to a complete description in terms of physical variables 

However, in the case of very complex servo-mechanisms, diis is no 
longer the case For example, a target-seeking missile or an automatic 
chemical plant will seem to a naive observer to be “behavmg,” and he will 
not be able to specify the ‘ behavior” in terms of deterministic statements 
involving measurable quantities The target-seeking missile will seem 
to him to be “chasing” the target, the automatic chemical laboratory 
will seem to him to be “doing what is necessary” to bring about an 
end result, that is, the production of a required chemical, regulating the 
various processes in just the way they need to be regulated, even if the 
conditions vary in an unpredictable manner Such processes are easily 
recognizable but not at all easily described Just as it is easy to see that 
a cat “is chasing” a mouse but practically impossible to state what a 
cat does in response to every possible situation that may arise m the 
chase, so it is easy to see that a target-seeking missile “is chasing” 
the target but practically impossible to describe its behavior in all pos- 
sible circumstances m concrete quantitative terms 

Nor does the engineer who constructs the servo mechanism prescribe 
specifically the behavior of the mechanism m all conceivable circum- 
stances \Vhat he builds in is a set of “general rules,” physically realized 
by a netsvork of connections which determine how inputs into the 
mechanism shall be converted into outputs The cardinal principle of 
a servo mechanism-feedback— is the circumstance that discrepancies be- 
tween performance and preset goal are also inputs Outputs resulting 
from these inputs become then corrective or adjusting actions with the 
result that the output of such devices begins to resemble “behavior” 
rather than a determinate physical process Nevertheless, the principles 
of operation of those devices depend exclusively on determinate physical 
processes subject to laws which govern inert matter Therefore, it is 
reasonable to conclude that the fundamental difference between “ac- 
tions (as Driesch has called them) and determinate physical processes 
docs not really exist There is only an apparent difference resulting from 
the ease with which actions can be named by their end results and the 
difficulty of describing them in terms of senes of sequentially deter- 
mined c\ents 

Tliose who accept the cxtcnlion of the antiiitahst view' to psychology 
bchcic that these examples arc sufficient to establish m principle tlic 
objective equivalence of determinate physical process and behaMor. If 
sucli equiialcncc is established, one can proceed to the analysis of 
behaMor on the next level Tliat is, one assumes that behavior is com- 
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mal than the old one Classifical conditioning was explained simply by 
the temporal contiguity of the conditioned stimulus and a response, 
which before conditioning had been elicited only by its own (uncondi- 
tioned) stimulus It was not long, however, before these experiments 
were extended to real learning situations Animals learned to respond to 
stimuli with “correct” actions reflecting a facilitation of “rewarded re- 
sponses and an inhibition of “punished ones ” 

At the time when conditioning and learning experiments were being 
conducted, the role of the nervous system in channeling excitations and 
inhibitions associated with stimuh and responses was already fairly well 
understood Accordingly, “quasi-neurological” models were soon postu- 
lated to account for conditioning and learmng phenomena The character- 
istic feature of learning models was that the outcome of each response 
was included in the situation as a stimulus Thus, a “feedback loop” was 
closed in the schematic representation, and the learning organism was 
shown to be compaiable to a servo mechanism whose preset goal was 
the adjustment of “proper” responses to proper stimuh The connection 
between learning (a feature of intelligence, hence presumably of mind) 
and in principle objectively identifiable events was thus also established 
The behavior of a learning system can therefore be described in “if 
so . then so” terms, provided the “if so” part includes not only events 
impinging at a given moment of time, i e > the “state of the world,” but 
also events which had impinged on the system at previous times The 
range of conditionality of response is thereby significantly increased 
We shall illustrate by the simplest example Suppose a system has a 
repertoire of two stimuli (situations). Si and S 2 , and two responses, Ri 
and Ho A simple automaton in which there is a rigid one-to one corres- 
pondence between stimulus and response, say Sx~* Hi, S 2 -* Rs, can be 
constructed very simply by connecting the stimulus activated (afferent) 
element Si to the response activating (efferent) element Hi, and similarly 
for So and Ro If we further demand that Hi and Ho never occur together, 
we can ensure this by cross-inhibitory” connections as shown in Figure 1 ^ 

Now’, suppose we wish to endow our system witli some “plasticity” of 
response If the repertoire is to remain unchanged, only one significant 
variant of helnvior can he introduced, namely, the (only) other corres- 
pondence between stimulus and response, to wit Si^ Ho, S 2 ~* Hi Call 
the t^^o possible forms of behavior Hi and Ha Suppose that the one or 
the other form of behavior is elicited, depending on a previous experience 

7 This p-iradigm of the stlmulus-discnminatmg model is at the basis of n mathc- 
rmticnl theory of the central nersous system developed largely by N Rashevslo'* 
II D Landahl, and others of the “Chicngo School ' of mathematical biophysics 
For n discussion of related topics see N Rashcvslcy, ^fathcmat^c^ll Biopht/slcs (Chap- 
ters 39, 41, 41 and 45), University of Chicago Press, Chicago, 1948 
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Antomalon At Schematic tepTesentation of a ‘ neural net in which the correspond- 
ence between the afferent elements S and the efferent elements R depends on a prior 
actuation of elements E To an observer ignorant of the boxed in section of the net, 
It will appear that the system ‘follows instructions (coded through Ei and E*) 
on how to respond to stimuli Si and S* Elements K, L, M, and N can be activated 
only if two elements impinging on one of them (that is two from set /» Si Sj /i) 
are nctiv-ited simultaneously Thus if Ei Is activated follcrwed by Si, then Jx and 
Si will be activated simultaneously In this case K and consequently Rt will be 
ncti\ated but if £t precedes Si, then M will be activated (via Si and /i) and con- 
sequently R* As previously, dotted lines indicate inhibitory connections It is 
assumed lliroughout that a constant interval of time elapses between the activation 
of successive elements m a chain 

•iystem can be reali2ed m an automaton® Hence, the plasticity of be- 
havior attributed to organisms possessing minds or analogous features 
need not phcc the behavior of such organisms beyond determinate 
physical processes as long as the implications of this plasticity are 
spelled out m terms of specific patterns and specific changes of pat- 
terns of which the organism is capable 

Tlie recently developed technology of servo-mechanisms and automata 
Ins successfully simulated many types of behavnor which had hitherto 
been thought to he possible only m living or even intelligent beings 
Indeed the actuity of these devices has replaced corresponding activity 
of human beings, activities involving regulatory actions, e g , the piloting 
of aircraft, adjustment of outputs of machines, and decision processes, 

8 \V S McCulloch aud W Pitls, “A l/igtcal Calculus of the Ideas Immatwitit la 
Nervous Artivily,” bull ^feihematlcal BUrphf/slcs, 1943, 5 115-133 
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not our intention to call tins translation from general prmciple to spe 
cific response thought,” but we submit it is more like thought than the 
rigidly circumspect set of responses of A 3 In order to build As, the 
builder himself had to know all tiie sums But he did not need to knou 
all the sums to build the desk calculator All he needed to knou was 
how to add The calculator, after it is built according to the pnnciples 
of addition can then tell the builder what a column of figures adds up to 
Concenably, then, the calculator could “know” more than the builder 
The last conclusion seems bizarre If we know a general pnnciple, it 
seems we should know all the specific cases where it applies Thus, if 
we know the principle of addition, we know b> implication all possible 
sums Therefore, to conclude tiiat the desk calculator may tell us some- 
thmg we do not know seems farfetched It should be understood that we 
are here ignoring the well known facts that computers can “work” far 
more rapidly than human beings, may be less subject to errors, etc It 
IS not quantity or speed or accuracy of thought that interests us here 
but the “quahty ” Can an automaton truly tell us something we do not 
know^ In the case of a routme operation like addition, the answer should, 
after all, be no, for if we know how to add, then we do ‘Toiow” in pnn 
ciple all possible sums and, given time and patience, we could state 
them 

But consider how far we ought to go with such a conclusion If there 
IS no limit, then we ought to assert that we know all the theorems that 
will ever be proaed on the basis of the postulates of the present mathe 
matical systems, because all of those theorems are implied by (contamed 
m) the postulates But this conclusion is even more bizarre than tiie 
previous one Evidently to "know' truth A is not at all the same as to 
know truth B, which can be deduced from A 

It takes genuine thought,” as we understand thought today, to pursue 
comphcated diains of deducfaon It takes even more genuine thought” 
to reverse the process, 1 e , to make a creative mduchon in the sense of 
finding a small set of premises from which a given large number of 
propositions are consequences We shall examme this problem of creative 
induction below For the moment let us return to deduction as currently 
pracfaced by machines 

There is no principle which makes it impossible to construct an 
automaton that would deduce theorems from postulates In fact, at 
least one machine is m existence which deduces theorems found in 
\\%tehead and Bussells Pnnctpta Mathematica and one which deduces 
theorems of Euclidean geometry The builders of such machines are 

10 A Newell, J C Shaw, and H A Simon “The Logic Theory Machine IRE 
Transactions IT 2 1936 (Sept ) pp 61 79 
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2 If the principles of operabon of the human brain should ever be- 
come “completely known,” shall we tiien abdicate our self appointed title 
of thinking beings? 

3 Is it conceivable that we can never decide which of the followng 
altemabves is true Either the principles of operation of the human brain 
can in theorj' become completely known or tliese pnnciples can never 
become completely kno^vn^ 

Discussion of the last t^^o questions will be undertaken in the con- 
cludmg secbon Here we shall undertake to examine the first It appears 
that automata can be definitely excluded from the class of thinking 
beings because their designers must be assumed to know how they work 
from the way they were built However, does the complete knowledge 
of the principles of the construction always imply complete knowledge of 
the pnnciples of operation? 

To illustrate, let us examine the pnnciples upon which we might 
build a chess playing machine and compare them with the pnnciples 
on which a bcktacktoe playing machine could be built In bcktacktoe it 
is possible to say specifically what the best move is m response to any 
given posibon, because the number of posibons is not large, if the sym 
metry of the grid is taken into account For example, there are only 
tmee ^sibons resulting from the first move, namely center, comer, and 
SI e e best answer to either comer or side is center, and the best 
answer to center is comer Hence, there are just three positions that wiU 
appear on the second move If the opponent of the machine has the first 
move (we assume this m our example), the third move is not controlled 
by the machme Hence, all possibilities must be examined on this move 
twelve, etc The number of possible situations to the 
end of the game remams manageable Thus, a perfect ticktacktoe player 
can be easily constructed It wiU never lose, and if its human opponent 
ma es a single bad move, it avill avin An observer ignorant of the 
prmcip es o cucuitry, watching the automaton play, might well con 
elude that it has a imnd and makes judgments 

According to the criterion proposed above, however, this conclu 
Sion wou e rejeemd In fact, it is hard to imagine an> thing less 
resembling thought than a process of countermg each situation with a 
ngidly fixed response determined in advance 

Now a chess playing machine could not be constructed in this way, 
because here the number of possible positions is too immense Neverthe 
less chess playing machines exist They operate not by built in pre- 
scribed moves but by built in general rules, Tieunshcs,” as they are 

12 Resemblance to Ihmkmg can be sbghtly unproved here by having the ma 
ae choose vananls of responses on successive plays wherever more thai one best 


chine 
move IS availnble 
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fore, a step removed from the ticktacktoe machine, and, it must be ad- 
mitted, this step is in the direction of “thought,” at least according to 
certain understanding of thought. 

It may be pointed out that the designer still knows the principles 
which completely determine the behavior of the machine. So we are 
still obliged to deny “autonomy” to the aulomoton.^'* But now consider 
a further modification. Suppose after each game the machine adjusts the 
weighting factors which determine the relative importance of the criteria 
for evaluating positions. Suppose, moreover, that it makes such adjust- 
ments at first in a random fashion, as if conducting a “search.” If it loses 
too many games, it will make adjustments roughly opposite to the ones 
preceding the losing streak; if it has a winning streak, it will make fur- 
ther adjustments in the same direclion.*® This machine will behave like 
a learning organism, making variations in its behavior pattern which are 
at first random, then more and more systematic, leading finally to the 
elimination of “punished” patterns and the fixation of “rewarded” ones. 

Now if the designer himself did not know the “best” weightings for 
the criteria, while the machine, as a result of its “experience,” arrives 
at such weightings, then the machine will be operating on principles not 
known to the designer, although the designer had built into the machine 
some other principles, which enabled the machine to achieve its “wis- 
dom.” This machine was not “trained”; it was “educated,” that is, taught 
how to find out things for itself. We have now carried the “thinking” 
process still further It is now possible to credit the machine with at 
least an aspect of creativity. Of course, the designers "creativity” appears 
of a higher order, since he foresaw the toaij in which a machine may 
be endowed with the ability of “thinking creatively.” But what has been 


14 Again we are neglecting the supenor speed and accuracy of an electronic 
computer. 

15. Since the “search” is conducted m multidimensional space (where the coor- 
dinates are the weighting factors), it is not easy to specify what is meant by an ad- 
justment in the same or in an opposite direction The problem is not unlike that 
faced by an evolving species which can be viewed as making simultaneous progressive 
adjustments in all the coordinates of its genetic complex The tremendous number 
of organisms which make up the species allow the species to move simultaneously in 
many possible directions, so that natural selection can guide the genetic complex 
along the right direction Of course, we do not have a comparable population of 
chess-playing machines A simple machine would have to make its adjustments se- 
quentially. However, there are only a few weighting factors, not thousands (hke 
genes), and so the number of directions of adjustment can remain manageable For 
example, if there are four vveighung factors and if the adjustments occur in small 
steps of constant size, there ate sixteen diCerent directions to try out at each adjust- 
ment. After a “successful” adjustment, those directions will be tried first which are 
most positively correlated with the preceding one and vice versa 
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Consider the twenty questions game. To reduce its difHculty, let the 
things thought about be confined to those expressible in phrases con- 
taining no more than 100 letters, and let the number of questions allowed 
be 2000. Our problem is to design a machine which will play a good 
guessing game. Let the object to be guessed be “the egg from which 
came the goose from which came the quill with which Chaucer began 
to write the Canterbury Tales** 

From a certain joint of view, this is a trivial task. The following 
automaton will do the job very well. It exhibits the letters of the alpha- 
bet in succession asking whether each is the first letter in the phrase 
thought of. When the answer Is yes, it does the same for the second 
letter. Also each time a letter is guessed, it asks, “Is this it?” Eventually 
the phrase will be constructed and guessed. 

Among human players, diis method of guessing is specifically dis- 
allowed, since it makes the game entirely trivial. The rules of the game 
allow only questions about “categories.” Of these a few conventional 
ones will always occur: Real? Material? Does it exist now? Has it once 
existed? Has it existed in the Eastern Hemisphere? etc. All these cate- 
gories can, of course, be included into the repertoire of a computer, 
together with the rules of making the next dichotomy, once one has been 
established. Still I doubt whether a computer can be programed which 
would "zero in” on the egg from which came the goose from which 
Chaucer’s quill was taken and on any other subject which can occur to 
the human mind. 

If this conjecture is correct, why is this so? The phrase can be guessed 
hy a machine if the universe from which the building blocks for the 
construction of the guess is strictly circumscribed, in our example, the 
alphabet. In all probability, the phrase cannot be guessed if the universe 
is coextensive with the concepts which we can potentially form. In one 
case, we can completely specify the rules of sequential selection; in the 
other we cannot. 

A similar problem is raised in the modern theory of syntactic struc- 
ture.'® Almost all children learn to speak their native tongue so that 
they are recognized as native speakers. This means that they make 
utterances recognized by other native speakers as acceptable utterances 
(sentences) in the language (or dialect). Suppose now we wish to 
construct an antomaton that will do the same. What shall we have to 
“teach” it? Listing all possible utterances is out of the question. Indeed, 
the essence of having learned a language is revealed in the speaker’s 

16. In what follows, I have drawn heavily on ideas put forward by Noam Chom- 
sky, some of which are developed in his review of Verbal Behavior by B. F. Skinner 
m Language, 1959, 35:26-58, Any misinterpretation that may have crept in is, of 
course, my own responsibility. 
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ability to make ncio utterances which he has m all probability never 
beard but which are nevertheless recognized as acceptable ones Evi- 
dently not a listing is required but a set of rules for constructing such 
utterances 

Now the rules we see m grammars are useless for this purpose 
The rules mention terms like noun, verb, preposition, subject, predi- 
cate, gender, number, etc These terms are defined with reference to 
other equally abstract terms nouns with reference to “names of persons, 
places, or things” (is “wisdom” a place, person, or thing?), verbs with 
reference to “actions” (is "to contain” an action?) Definitions of prepo- 
sibons, conjunctions, and articles are even more vague To see this, 
try to define them so that the properties of “if’ or “the” will be the con- 
sequences of the definition The definitions we find in grammars and 
dictionaries are at best hints, which can be utilized by an adult mind 
either in the study of a foreign language or in bnngmg his own 
utterances closer to the usage peculiar to some social class (eg, one 
can “improve” one’s English) But these rules are useless for teaching 
an automaton to generate acceptable utterances on its own, even if 
we do not ask that the utterances are related to each other by a con 
tinuity of meaning 

Specific and exhaustive rules of syntax have evidently not been dis- 
covered 

There remains, however, the possibility of teaching an automaton 
to make acceptable utterances in the same way we have proposed for 
the automaton which is to learn to play acceptable chess-by selecting 
'heuristics” for making utterances which lead to a greater propor- 
tion of “acceptable’ utterances and by eliminating other heuristics 
But there is a fundamental difference Whereas the chess automaton 
could register each game as won or lost, according to explicit cri- 
teria, there seem to be no rigid cntena which we can apply to de- 
cide whether an arbitrary given utterance is acceptable or unacceptable 
may be able to decide m each particular case, but we cannot 
yet bmld a decision principle into the machine Thus, the machine 
can learn to improve its language only if a feedback loop is passed 
through it and a human speaker of the language But if this is done, 
it IS the man who guides the selection not the machine! 

If the set of explicit and exhaustive rules of syntax continues to 
elude us, i e , if it continues to be impossible to build a machine which 
can learn to “speak grammatically” with an unlimited repertoire of 
utterances and without a human link in its learning circuit, then here 
IS indeed a relatively simple example of the kind of evidence which 
puts "mmd' definitely beyond the present scope of explicit analysis 
(hence of simulation) without recourse to tasks of unreasonable diffi 
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culty, such as wilting dramas or creating new scientific concepts Tlie 
example appears to be indeed a simple one when we remember that 
referential meaning (i e , meaning as translation of nonverbal expenence 
into verbal utterance) has been excluded from the task We do not 
ask of our machine to do what most three-year-olds can do— make judg- 
ments about the current, past, and future events, use veiled symbols to 
denote inner affective states, make ‘‘logical” grammatical mistakes which 
are not mere sound analogies but are indicative of deep internalization 
of metaphysical categories, such as time sequences, causal relations, 
anthropomorphic conjectures, projections of inner awareness, etc In 
other words, although we ask of our machine considerably more than 
of a parrot, we do not ask nearly as much as we expect from a normal 
child just learning to speak And even this seems entirely beyond our 
present automaton technology, hence beyond our present capacity to 
analyze mind in objective terms 

Another area of thinking which still seems beyond analysis (there- 
fore beyond simulation) is induction as the inverse of deduction In 
elementary textbooks on logic induction is illustrated by statements of 
general propositions on the basis of special examples “This green apple 
IS sour, this green apple is sour , all green apples are sour” This 
sort of reasoning is easy to simulate All we need for a mechanized 
generator of elementary induction is a learning mechanism of a con- 
ditioned response type which will fixate a response to special cases 
But consider a more sophisticated type of induction Given a number 
of mathematical theorems labeled as “true,” to find a system of pos- 
tulates from which the theorems can be deduced If a repertoire of such 
systems is specified, the job can be done by trying each system in turn 
until the deductive rules lead to Uie theorems But suppose the reper- 
toire of postulate systems is not given It was not given to Newton 
Yet he was able to find the system (the three laws of motion and the 
inverse square law of gravitational attraction) from which the empir- 
ically discovered Kepler s laws of planetary motion appeared as strictly 
deduced consequences 

The problem of the servo mechanism capable of performing “ac- 
tions (pp 285 286) also suggests an inverse problem the problem of 
recognizing “situations” A “situation” is to an input \anable what 
an action is to an output variable Certain patterns of inputs must be 
classified together to recognize a situation Again, the problem of pattern 
rccogmUon has a trivial solution one can simply list all the inputs 
\\hich are to be subsumed under a single situation But, of course, such 
a solution misses the point of the problem The problem is to find the 
rules which govern the recogmbon of situations, so that an explicit list- 
mgbecomes unnecessary 
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who maintain that mind is in principle unanalyzable in scientific terms 
have been retreating, just as the vitalists have been retreating in biology. 
But the complementary “advance” can continue only if tlie frontier 
is always kept in sight. As some aspects of mind are “explained away,” 
we must immediately focus on others, which are sure to appear, like 
the retreating horizon. 

It may, therefore, happen that the problem of “mind” udll always 
be with US; that the working of the human brain will never be ‘com- 
pletely” understood, because as understanding increases, more questions 
will inevitably appear than have been answered. 

The last statement is not about the mind but about our future 
knowledge (and ignorance) about the mind. Logicians say that such 
statements belong not to an object language (which contains statements 
about some objectively identifiable portion of the world ) but to a meta- 
language (which contains statements about what we say or can say 
in the object language). We might also define meta-languages of higher 
order, related recursively to each other. The existence of meta-languages 
offers special challenges in epistemology, in particular problems related 
to the existence of undecidable propositions. We might, for example 
ponder on the question of whether question 3 on page 296 implies a 
decidable proposition or not, and whether the question which we 
have just raised itself implies a decidable proposition. 

Question 2 is of a different sort. There the possibility of “complete 
knowledge” of the human brain is admitted. Such complete knowledge 
might be claimed, for example, if a one-to-one correspondence between 
physically identifiable events in the brain and descriptions of directly 
perceived inner states can be demonstrated.^® The question pertains, 
then, to the fate of our future self-concept in the light of such knowl- 
edge. A reasonable answer might, perhaps, be the following. As detailed 
knowledge of the physicobiological basis of our mental apparatus in- 
creases, the questions concerning the nature of mind will become less 
charged with affect and anxiety. Perhaps in due time our title as beings 
endowed widi a mind will come to mean considerably less to us than 
it does today; just as occupying the center of creation has come to mean 
considerably less to men as they have acquired appreciation of the 
vastness and grandeur of the cosmos. 

18. Occasional erperiments indicate that ^ve may be on the verge of such dis- 
coveries. See, for example, \V. Penfield, “The Interpretive Cortege.” Science, 1959, 
1 oo.i*rt o oe ’ 
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I 

Let us, tlien, set the introspectional aspects on one side for the 
moment, and consider mind as it is shown in others, whether in man, 
animal, or machine Here, the outstanding fact today is that our under- 
standing of these matters has been immeasurably clarified and deep- 
ened by the advent of the general purpose digital computer Let me 
hasten to add that I refer to it not for the various trichs it can perform 
in mimicking elementary human functions but because its advent has 
forced the de\elopment of a complete logic of mechanism Until it 
came, “mechanisms were ]ust the heterogeneous devices, mostly of 
metal, found in the inventors workshop Since its advent we have 
been forced to clarify our thinking, and to develop an adequately 
general theory of mechanism 

The computers essential feature, from this fundamental point of 
view, can be easily described It is a machine in which the operator can 
prescribe, for any internal state of the machine and for any given 
condition affecting it, what state it shall go to next This power of 
the operator may seem trivial, but allow him to use it as frequently and 
with as great variety as he chooses, and the power becomes total, within 
the realm of behavior All behaviors are at the operator’s disposal, 
subject only to practical limitations of time and money Name the be- 
havior, and the logic of mechanism leads inexorably to a program that, 
with the machine, forms a whole mechanism that will show the behavior 
The relation of mechanism to behavior is thus today understood with 
a completeness that was quite lacking even twenty years ago In those 
days the question ‘can a machine do it?” could be answered in only 
a few cases, and then only when some device had been invented actually 
to do the job In those days a philosopher could reasonably maintain 
that certain forms of behavior were quite beyond a merely mechanistic 
system Today the question “can a machine do it^” is dead, for we 
know the answer to be always ‘yes The reason is that the specifica- 
tion of the behavior gives to the operator all the information he needs 
for programing the general computer to do it (Most of the diffi- 
culties that remain today are difliculties in defining clearly what it is 
we want the machine to do The request "what is the square of this 
matrix?” defines clearly what is avanted, but the request “find a neater 
proof of Pythagoras' theorem” leaves undefined what IS meant by 
“neater”, nor is an unambiguous definition easily decided on ) Mean 
while, however, the statement that a machine can produce every well- 
defined form of behavior is uncompromising, and must stand unless a 
specific example to the contrary can be produced 
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dynamic system (whether human, animal, or mechanical) has reference 
ultimately to various ways of behavmg The possession of mind, there- 
fore, must come ultimately to the identification of certain ways of behav- 
ing But the four-letter word “mind ’ is a noun, a substantive, referring 
to a thing or substance Clearly the person who uses the noun and the 
person who thinks of ways of behaving are somewhat at cross purposes 
m their basic concepts Can we resolve the confusion? 

We have now left the world of mechanisms and their logic and have 
come to that of semantics It seems to the writer that we can regain our 
clarity by the following considerations 

The English language allows a great variety of conceptual types to 
come to the noun form Brown gives brownness, to act gives action, 
quickly gives speed, and so on The flexibility is often convenient, but 
it has dangers Thus, if we say The dog runs, the statement is clear and 
simple We can also say The dog runs quickly, and also The dog runs 
with a bone, and each of these sentences is simple and natural But we 
can also say The dog runs with a bone with speed, and the semantic 
trap is set By using a noun form— with speed— for what is essentially 
adverbial— quickly, as a watj of running— we are m danger of being led 
to thinking about speed in ways that are really appropriate only to bones, 
and if we persist in the analogy we may go on to ask such questions as 
How does the dog hold on to the speed? or What is the speed made oP 
or What sort of stuff is speed? 

Put in this way, and m this example, the whole semantic muddle may 
sound trivial and contemptible, but we must remember that when 
Descartes posed to himself the question What is mind^ he lived in a 
century in which great discoveries were being made, of the type in which 
some property of a body was demonstrated as due to its containing 
something Ethyl alcohol had been separated from wine, and the intoxi- 
cating quality of wine had quite reasonably been attributed to the alcohol 
it contained The heaviness of litharge was shown to be due to the lead it 
contained, and the briny taste of sea water had long been known to be 
due to the salt it contained In such a context he might well ask And 
what IS contained in the brain that will explain its remarkable properties? 
Whatever it is, said Descartes, let us assume its existence and give it a 
name I suggest we call it— mind He saw ways of behaving, and deduced 
a substance He saw an adverb, and deduced a noun 

The change, from adverb to noun, has led to a great deal of confusion 
We can restore order by noticing that the transition can be made properly 
only when certain conditions hold Tlie chief of these is that the ascribed 
property must have noun like properties, i e , it must behave as a sub- 
stance or a thing behaves The alcohol extracted from wine certainly has 
these properties it can be stored m a bottle, passed from hand to hand. 
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about It must be m terms of the behaviors themselves~-they cannot be 
conducted in terms of some hypothetical underlying “substance ” 

To talk of mind, as a substantive, is thus as dangerous as talking of 
electricity as a fluid To speak thus of organisms’ ways of behaving is to 
use the inappropriate model of substances and things Within some small 
range such a model may be appropriate, but over the whole range known 
today it IS quite clearly inappropriate Those who persist in using it are 
as mistaken as those who use an obsolete map, or Faraday’s theory of 
electricity Today we must use the truly valid concept of “ways of 
behaving ” 


II 

So far as mind shows in objective behavior, then, we have today an 
exact understanding, for the modern logic of mechanism is complete in 
itself But what of the subjective aspect, the inward self-awareness that 
IS an inseparable part of the whole concept of mind? I can do little more 
here than record my conviction that cybernetics, while providing a bril- 
liant light for the objective, has thrown absolutely no light on the subjec- 
tive— has only made us even more acutely aware of how different are the 
objective and the subjective, and how different are their relations to the 
classic scientific methods 

(In this connection I must clarify the confusion that sometimes arises 
when experiments, on animals perhaps, study the animals’ changes be- 
tween somnolence and alertness Such studies, in our present context, are 
purely objective, as objective as the study of the different responsivenesses 
shown by a portable radio set when connected, or not connected, to its 
battery ) 

Returning to consideration of the subjective, of the facts given to a 
person by his own introspection, we can see that we are making a funda- 
mental change from the point of view held in the first section There we 
discussed the general theory of systems, but always from the point of 
view of an 'observer outside the system Now we are considering the gen- 
eral theory of the system that ‘‘observes” itself internally Such a branch 
of general system theory has hardly been started, though D M MacKay 
has moisted on the great importance of the distinction, and has given 
a dramatic example of its jirofundity He points out that a prediction 
about a system, to be verifiable, must not itself act on the system (le, 
reach it as an effective communication), lest it act as a new factor affecting 
the system, falsifying itself (A classic example occurred when the 
‘Gallup poll, predicting an election result, reached the public and upset 
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the election severely.) Now i£ a person enters a situation to which his 
response may be predicted, an outside observer may make a prediction 
and see it verified, but the person himself, as soon as he makes the pre- 
diction about himself, is likely to be upset by the prediction itself. So of 
the person in the situation, the outside observer may say that he is pre- 
dictable, while the person may say of himself that he is not predictable, 
and these two contradictory statements may be both true simultaneously 
—because one is made by an outside observer and the other by the 
system about itself. There can thus be no doubt, in the general theory 
of systems and knowledge about them, of the greatness of the change 
occurring when the observer changes from speaking of another system 
to speaking of himself. 

The reader will have noticed that the essential feature of MacKay’s 
example is that when the system makes predictions about itself there 
is feedback; the system produces the prediction, and then the predic- 
tion acts on the system, which may then produce a revised prediction, 
and so on. Now there seems to be a widely held intuitive notion that 
self-awareness has something to do with feedback, although at present 
the facts are few and obscure. I will try to indicate what seem to be 
the main points, none of them amounting to more than a hint, yet all 
of profound interest. 

There is the fact, for instance, that most observers saw the point 
when W, Grey Walter demonstrated that his tortoise would produce a 
special form of behavior ("dance”) when, and only when, it saw its 
own reflection. Furthermore, a moment’s consideration of its machinery 
assures us that the dance can be produced only when the system is sub- 
jected to its own reflcction-that of others does not sustain the necessary 
phase-relation. Most of us have felt that this demonstration was a major 
contribution to a most difficult subject. 

Yet the contribution itself raises difficulties. Arranging the machine 
to see its own reflection is simply a particular case of the very general 
operation, on any system; Couple one of its outputs to one of its inputs. 
Now the general logic of mechanism assures us at once that such a 
coupling will always induce some new characteristic form of beliavior. 
Exactly the same addition of new trajectories occurs in a set of djmamic 
equations, with arbilrarj' parameters, 

if one of llie parameters (inputs) is made some function of (coupled to) 
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one of the variables (outputs) When the new behavior appears m condi- 
tions of this generality, one is left puzzled to know to what degree the 
existence of the feedback is evidence of the existence of self-awareness 
Yet untutored intuition unhesitatingly supports the belief that self- 
awareness has something to do with feedback An acquaintance of mine, 
of good sense but with no scientific prejudices, arrived at San Francisco, 
which to her had always been a somewhat fabulous place ‘ I had to 
pinch myself to see if it was really me,” she said Her phrase can readily 
be analyzed into technical terms about the setting up of a rarely used 
feedback so that the communication through the new channel (“feeling 
the pinch’) should be relevant But relevant to what?— at the present 
time honesty demands that we admit our deep interest and almost 
complete ignorance 

Perhaps one essential ingredient in this ignorance is our lack of 
understanding of how to relate the subjective and introspectional data 
with the objective and observable in others The question comes to a 
focus in the simple question Do animals feel pain? The Greeks held 
that they did not, we today hold that they do What the scientist wants 
to know IS not Do they^ but What is vohd evidence on the matter? 
With regard to this question, cybernetics says not merely that it has no 
answer but adds that, as it is a science that deals wholly with the 
observable and demonstrable, it is not likely in future developments to 
make any contribution at all It may, however, be able to act as sentinel, 
warning the would be solver if he should suggest certain logical non 
sequiturs Thus, the suggestion has often been made (in view of the 
increasing size and complexity from amoeba to man) that mere size 
and complexity of organization may be a sufficient basis for the emergence 
of self consciousness Here the cybernetician can utter a warning that 
size and complexity of organization is measured on a natural scale in 
volving the quantity of commumcatton occurring, whether within the 
system itself, or from the system to the examining anatomist So on this 
basis, says the cybernetician, all systems m which the amount of com 
munication exceeds, say, 10® bits per second should have self awareness 
Such a level might include the largest general computers and would 
certainly include such complex d 5 Tiamic systems as the Steel Industry, 
the Railways of Britain, the Russian Army, the Amazon Jungle Those 
who claim that the complexity of the human brain is sufficient to explain 
its self awareness must be prepared either to admit that the systems 
above have their own personal self awareness, or to give reasons for 
the denial The general theory of dynamic systems, the logic of mechan- 
ism, knows no reason why they should be excluded 
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Minds; What and Where 
in the World Are They? 


Should you tell a man to mind his own business, he might well 
display annoyance, but it is scarcely likely that he would find himself 
in philosophical perplexity For that matter, even George Bernard Shaw’s 
purported rejoinder to Isadora Duncan, while it was no doubt calculated 
to cause perplexity of a sort, could hardly be supposed to have caused 
what one would normally call philosophical perplexity Thus, it will be 
remembered how Miss Duncan was said to have proposed to Shaw that 
he have a child by her For just think what a superb creature it would 
be, endowed with my body and your mind " To which Shaw is reported 
to have replied that the idea was an excellent one, were it not for the 
unpleasant possibility that the child might turn out to have his body and 
her mind 

No doubt, this does raise a mind-body problem of sorts And yet, 
if It be but a question of the intelligibility of terms like “mind' and 
“body,’ It is hard to imagine any statement that would be more readily, 
not to say inescapably, intelligible than this quip of Shaw’s But alas, 
the poor philosophers! It’s as if for them no statement about minds and 
bodies were ever intelligible— at least not when these philosophers are 
functioning in their professional and academic capacity as philosophers 

And why not? E%eryone knows the reason It’s because modem 
philosophers have been the unfortunate and unwilling heirs of Descartes’ 
dualism of mind and body And so far from its being a heritage they 
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first of all the disavowal of science Everything I know of the world, even 
through science, I know from a point of view which is mine or through an 
experience of the world without which the symbols of science would be mean- 
ingless The whole universe of science is built upon the hved world [ le monde 
vegu], and if we wish to conceive science itself with rigour, while exactly 
appreciating its sense and significance, we must first re-awaken this experience 
of the world for science is its second impression Science does not have and 
will never have the same kind of being that the perceived world has, for the 
simple reason that science is a determination or an explanation of that world 
To return to things themselves is to return to this world as it is before 
knowledge and of which knowledge always speaks, and Nvith regard to which 
all scientific determination is abstract, referential and dependent, just as is geog- 
raphy with regard to the landscape where we first learned what a forest is, 
or a prairie or a river ^ 

Moreover, we would venture to suggest that such considerations as 
Merleau Ponty here offers in support of the ultimacy of the human 
hved world or Lebenswelt, as over against the scientific universe— that 
these considerations may perhaps be supplemented by considerations of 
a moral or ethical nature For it is not only when he is engaged m such 
everyday activities as eating his dinner, driving his car, or perhaps, d la 
Hume, playing backgammon with his friends, that the physicist, or the 
paleontologist, or the geneticist, or the archaeologist, whoever he be, 
and however learned and sophisticated he may be, will nevertheless find 
that he lives in much the same world as other men, but in addition, 
when as a moral agent, the modem scientist or scholar occupies himself, 
not with the objects of his research as such, but simply with himself 
and with what as a human being he proposes to do and be, then one 
won ^ 6 Will not discover that his own personal moral situation, 

with Its difficulties and perplexities, will not be startlingly like the moral 
situation in which, say, Socrates found himself, when he turned away 
from his cosmological speculations and undertook to try to know him- 
se an to ea an examined life After all, would anyone suppose that 
sue persona issues as those of ambition, self deception, discouragement, 
divided loyalties, conflicting responsibilities, personal integrity, self- 
respect, etc , are so very ddferent for us in this nuclear age from what 
they have been for civilized men anywhere and everywhere? And if not, 
must we not recognize that for an understanding of human beings in 
the perennial human moral situation in which all men find themselves, 
the latest advances of science and technology would appear to be 
largely gratuitous and irrelevant? 

With so much, then, by way of explanation and apology, let ns pro- 
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2 Nlcomachaean Ethics 1942 p 4 

3 Lcstmctiireducomportement Kms 
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ample, my behavior is understood, not as proceeding simply from a vis 
a iergo, but rather as being ordered to, and as tending toward and 
intending, tlie light as its goal or objective. 

Still, intentionality understood merely in terms of final causation— 
i.e., merely in terms of one thing’s being ordered to something outside 
of itself and ahead of itself, so to speak— intentionality in this rudi- 
mentary sense scarcely does justice to the sort of intentionality that is 
characteristic of minds. For tliis one further feature is needed. In 
addition to x*s intending tj, in the sense of being ordered to tj, as some- 
thing outside X and as xs goal or object, there is now the furtlier factor 
of a:s being aware of y, or knowing y. And this feature of aw'areness or 
knowing is so nearly sui generis that to describe it in terms of other 
processes and relationships can easily be misleading. Still, w'e might 
suggest that any awareness or cognition must not only be an awareness 


or cognition of something other than itself. After all, any instances of 
a mere lending or intending must be a tending toward or an intending 
of something else. But besides this, in any act of awareness, the subject 
of the awareness must somehow' be outside itself, and where the thing 
known is. Or to put the same point in language that might seem to imply 
something quite different: the thing known or the thing of which a sub- 
ject is aware must, despite its being other and elsewhere than the subject, 
nevertheless be present to the knowing subject. 

. any and all such locutions to the effect that the mind, 

in its intentionality, is already out among the things to be known, or 
t at all things insofar as they can come to be known are capable of 
eing present to the mind or before the mind, or that the mind is able 
to ecome all things— all of these ways of putting the matter are mis- 
ea ing, simply because, if taken literally, they seem to suggest that 
■nowing can be understood in terms of an ordinary causal action of a 
subject upon an object or of an object upon a subject. Thus, to say, for 
example, that in order to he known objects must be presented to or 
roug t e ore the mind is to suggest that awareness involves a sort 
o impressing o objects upon a subject, much as impressions are made 
upon a p otographic plate. But, of course, no matter w’hat or how many 
impressions are made on a photographic plate, that still in no sense 
imphes that the plate knows what is impressed upon it. 

And more generally, mere presence, whether of thing known to 
toower, or of teower to thing kno^vn, sHII does not constitute knowledge. 
Rather, in addition to being presented, the thing known must also be 
disclosed or laid bare or, as Heidegger might say, “uncovered” (cnf- 
deckt).^ Of course, if one wishes, one can perhaps speak of an intentional 


4. Cf. Scin und Zcit, § 44 (b). 
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Not only that, but insofar as we human beings use not just universal 
concepts, but propositions, or, if you will, indicative and declarative 
sentences, these latter are but so many ways of bringing us to recog- 
nize the objects of our intentions as actually being or existing. In this 
way there is brought about at least an implicit opening up or disclosure 
to the mind of the act itself of existing, of the fact that things are, of 
the “that” as contrasted with the “what.” Moreover, from this there arises 
the recognition that while there may be a sense in which things can be 
said to be what they are necessarily, one cannot say that they are nec- 
essarily. And so once more, it becomes apparent how the mind’s inten- 
tionality has at once a liberating, as well as a fixating, effect with respect 
to the objects of its intention. 


Nor is the significance of this latter point to be overlooked, once we 
remind ourselves of what we earlier singled out as being the ac- 
knowledged function of our human minds and intelligences, so far 
as our existence in the lived world is concerned. For as rational beings, 
we consider that we are able not merely to know what’s what, but 
also to choose and to act freely in the light of such knowledge. Indeed, 
as we remarked earlier, it is this fact about our human existence that 
led Aristotle to remark in at least one place that man’s ergon is not just 
to exercise his intelligence, but to live intelligently.® And in a like 
spirit it was Socrates who gave over entirely his earlier activities of 
^ecu ating about the cosmos, in order to devote himself entirely to the 
business of knowing and, as we might be inclined to add today, of being 
himself. Accordingly, for an understanding of the mind’s intentionality 
in c context of the lived world, it is important to see how the mind’s 
very intentions have the effect of freeing or liberating us, by carrying us 
beyond a necessitous immediacy and opening up the otherness of alterna- 
tives and the radical contingency of existence. 

Moreover, so as to understand human minds in terms of what we may 
call Die minds mtentional functions would seem to forestall any tempta- 
lon on an) ones part to regard minds as if they were independent 
substances or to regard human beings as if they were somehow composite 
o corporeal substance on the one hand and mental substance on the 
other. No, on the view here presented, “mind" turns out to be but another 
name for that charaeteristie power or ability which human beings have 
of intending objects both cognitively and purposefully 

And yet there is an obvious diiliculty that suggests itself at this 
point. For it may be asked just how one becomes aware of these char- 
actcnstic intentional functions of our human minds? Just what is the 
nature of the evidence in support of this contention that human beings 


0. Loc. cit. 
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may be impossible to give a scientific account of human behavior in any- 
thing other than behavioristic terms Indeed, if one were to say with 
Professor Bergmann, “I believe as a matter of course that the world is 
Newtonian,’® then there may well be no alternative to behaviorism 
And yet, as we have already suggested, the standpoint of the present 
essay is one in which one says, ‘1 beheve as a matter of course that the 
world IS the lived world of everyday” From this standpoint the mere 
fact that the phenomenon of intentionahty cannot properly be integrated 
into the scientific universe does not as such constitute a sufficient reason 
for behaviorism 

Nor is it entirely a matter of the mere arbitrary choice of standpoint 
either For we would wonder whether the behaviorist himself, in the 
very act of understanding human behavior m the way he does, must not 
consider that such is the way in which human behavior presents itself 
to him He will surely insist that he sees and understands it in this light 
But this IS tantamount to acknowledging that he thus intends the facts 
and data before him, and that they are thus intentionally present to him 
In other words, considered simply as a human being who has ideas and 
theories about things, the behaviorist himself, m his very enterprise of 
confirming and developing his theory of behaviorism, will actually be 
viewing and understanding the facts and data of behavior in a way 
which that very theory of his would rule out as being either improper 
or impossible Its simply a case of a man’s left hand as a scientist not 
knowing what his right hand as a human being is doing 

Nor would It be difficult to provide still further confirmation of this, 
if, in addition to considering the behavionst’s own knowledge and aware 
ness of the things which he professes to know and be aware of, we were 
a so to consider the implications of his behavioristic convictions, so far 
as his own conduct and behavior are concerned For there is no doubt 
that as a human being the behaviorist will certainly be impressed by 
what he believes to be the truth about human behavior And yet is it 
not the very criterion of the intentionahty of the human mind that human 
beings are not only capable of having knowledge and beliefs about 
things, but also of basing their choices and preferences precisely on what 
they thus consider themselves to know and beheve? 

Nevertheless, even though it may thus be possible to meet the chal- 
lenge of wlnt might be called a scientific behaviorism by simply appeal- 
ing to the lived uorld as a frame of reference, rather than to the scien- 
tific uniN crse, ill it be equally easy to dispose of the sort of behavionsm 
associated with the name of Professor Ryle? For although Ryle’s frame 
of reference is not exactly our ordinary, everyday human lived world, it 


8 Afcanfng flfid Existence Midison Wis, 1060, p 10 
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mistake.” Now disregarding the problem of category mistakes for the 
moment, one might immediately ask why Professor Ryle disregards the 
evidence of such intentional acts taking place in oneself and considers 
only the evidence of their occurrence in others. Could it be that Professor 
Ryle fancies that he is making an option in favor of the objective, as over 
against the subjective, of the outer as opposed to the inner, of the public 
as contrasted with the merely private? 

But already the very use of such hard and fast distinctions, to say 
nothing of the somewhat arbitrary and absolute exclusion of the one 
member of each pair in favor of the other, betrays a forsaking of the 
lived world of everyday experience for the somewhat factitious universe 
of sheer objectivity. Besides, one wonders whether the category mistake 
of which Professor Ryle complains is not engendered by die very same 
arbitrary and artificial sundering of outer from inner, of objective from 
subjective, of public from private, which Professor Ryle himself would 
appear to have performed, as it were, a priori and apparently quite un- 
consciously. For will not an examination of analogous cases of such cate- 
gory mistakes and category jumps reveal that all such category blunders 
are but the dubious creations of philosophers? Thus, how often have we 
not heard that all one can observe is ‘‘constant conjunction,” the “neces- 
sary connection” being only “inferred”; or that all one can observe are 
the properties and accidents, the substance being only "inferred”; or that 
all one can observe are the facts, the values being only "inferred”; or that 
all one can observe are the sense data, the material object itself being only 
"inferred”? 

Ironically enough, this last example of such a supposed category blun- 
der is one which Professor Ryle himself is concerned to show is a purely 
gratuitous blunder.'® And yet might not one rejoin that what is sauce for 
the goose is sauce for the gander? For surely, the "inference” from be- 
layior to mind is on all fours with the “inference” from sense data to 
object. The fact is that in the lived world neither one is properly an infer- 
ence and neither one involves a category mistake. These are only philos- 
opher s difficulties. Why, then, docs Professor Ryle refuse to admit any 
• to intentional presence of known objects before the knowing 

mind? Can it be that he has been victimized by the very exclusiveness of 
such category distinctions as outer and inner, objective and subjective, 
body and mind-distinctions which Professor Ryle has spent much of his 
philosophic life inveighing against? 

And now having by such means tried to circumvent behaviorism, may 
we not consider lliat our job is done? As to what minds are, we have 
sought to give a rough philosophical account of them in terms of inten- 


10. /bfJ.. Clup. \1I. 
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Merleau-Ponty More particularly, consider such a statement as “Every- 
thing I know of the world, even through science, I know from a point of 
view which is mine ” Or again, speaking of the lived world or the 
perceived world, he urges that we must reawaken our primordial experi- 
ence of this world, for “science is its second expression,” “a determination 
or an explanation of tliat world ” 

Now no sooner does one begin to reflect on remarks such as these than 
one begins to recognize how our earlier injunction about returning to the 
the actual lived world from out of the artificial universe of science may 
have a quite different import from that which we sought to attribute to 
it For if Merleau Ponty is right, the lived world to which one returns is 
not at all a fixed and determinate reality of the sort we tried to make out, 
and from which one can simply read off, as it were by induction, features 
of a sort, say, which traditional, common sense Aristotelians have long 
been wont to denominate as the four causes, act and potency, form and 
matter, substance and accident, etc No, the lived world is one which 
suggests countless interpretations and explanations and which is patient 
of an endless variety of meanings and senses Thus, not only is the scien- 
tific universe but a determination or an explanation” of this world, a 
“second expression of it, but so also, presumably, would the common- 
sense world of everyday, the world which might be said to receive a fairly 
definitive expression m terms of traditional Aristotelian concepts— this 
world, too, in its own way would have to be regarded as a “determina- 
tion,” an “explanation,” a “second expression,' if you like, of the lived 
world Or even the world of the neurotic or psychotic personality— the 
world m which 

for the melanchohac the stream of life moves sluggishly, he sees the 
laborious movement of every change, therefore his movements are heavy and 
slow, the aspect of the world is colorless, spintless and faded therefore he 
leels tired spent and dull, [or the world in which] for the maniac visible hfe 
goes lightly, obstacles there are none, his movements are correspondingly quick 
and light, the world is all hfe and movement, full of brilliant hues and freshness 
that is why he himself feels fresh and alive, he feels so light that m this world, 
from which all ^^elght has been taken away, he could almost fly, etc 12 

c^en such u orlds are a -determ.nal.on,” an “explanation,” a “second ex- 
pression, nh.ch the sich person bnngs to his world and which at the 
same time he finds m it and through which he makes sense of h.s world 
and his human situation 

11 Op cif , p 3 

fiild'n/ 1G53'°P Approach to Fsrjchlalrv. Spring- 
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never be considered as a part of an objective world, simply because the 
human subject is not itself an object or a substance at alP And the reason 
given IS that a human subject, in virtue of its intentionality, is always pro- 
jecting itself out beyond itself and ahead of itself, instead of being a mere 
thing or substance with a fixed and determinate nature, the human being 
IS said rather to be a being who simply is his possibilities, whose essence 
is his Existenz, in Heidegger’s sense And yet are not all the things and 
substances of our lived world shot through with possibilities, poten 
tialities, and tendencies? And if so, is the intentionality of human con- 
sciousness something so radically different as to necessitate its being 
considered extranatural and so not really a part of the world at alP 

Here again, the same sort of misunderstanding would seem to be at 
work It’s as if intentionality not being able to be integrated into a 
scientific universe, the conclusion is then drawn that intentionality can- 
not be a property of objects or a feature of the objective world order at 
all And yet we would suggest that intentionality is one of the most 
obvious and inescapable features of the everyday world in which men 
live Why, then, deny its objectivity, merely for the rather arbitrary 
and preconceived reason that scientific objectivity is the only sort of 
objectivity there is? 

Yes, even the phenomenologists* notion that our lived world is not 
one of fixed and determinate senses and meanings, but rather one that 
IS always open to new meanings and new interpretations, to new deter- 
minations and second expressions, which the free human subject is ever 
capable of projecting and so of finding in its world— even this notion, 
wc feel, is one the truth of which can be understood and accepted, with- 
out ones necessarily being compelled to regard such a subject as being 
in any sense an absolute source For why not simply say that human 
minds or subjects, considered as parts of the world and as completely 
integrated into this real world, will nevertheless find this world to be 
practically inexhaustible in the challenges which it offers, alike to human 
understanding and to human choice? Nor when seen in this light, would 
It be anything but natural and proper that human beings should be 
forc\er discovering new meanings and new possibilities in the real 
a\orld that confronts them and of which they are themselves a part At 
the same time, once human beings are thus recognized as parts of a 
uorld order rather than as sources of it, it is clear that they will be but 
the discoN erers of the meanings and possibilities which they uncover in the 
rcnl world and in no sense the inventors and creators of such sense and 
meaning And, hVcwiso, their freedom as human beings will bo the 
freedom, not of beings who are the absolute sources of meaning and 
\ahic, hut ratlicr of beings who, as capable of recognizing tlie meaning 
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and value that exist in things, can tlien choose their courses of actioi 
accordingly, at once wisely and intelligently. 

In short, why not regard human minds after all as being at onc< 
our human means of intending a real, objective order of things and at th( 
same time as being themselves parts of such an order— albeit this rerun 
natura be not that of the scientific universe, but simply that of the 
everyday human lived world? 
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man as a straggler amtd illusions, 
each man fated to answer for htmself: 

Which of the faiths and illusions of mankind 
must I choose for my own sustaining light 
to bring me beyond the present wilderness^ 

—Caul Sandburg* 


a ^^pproach We take for the theory of mind can at best be only 

“No one is a privi- 

v' Heu sa.d Poincar6. Mind, hke matter, can show itself in a 

a social nsvchnln^’ t ” * Psychologist and more particularly as 

a social psychalogist my own primary concern in trying to decide what 
tlic abstractions of “mind” refer to to ^ ^ aeciae wiuu 
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whenever I thrnk of what the word refers to, together wnh th^re^hza- 
tion that through the centuries some minds have ^ecoin^^f 
contributing to an understanding o w a ™ j ’ j gjn 
register here at the outset my own sense of humility as i g 

, r „ lUof we ire dealing with an organism 
I take It for granted of f of physiological sensi- 

equipped with particular qualities organization 

tivities and with a particular pattern j) accounted 

I begin with tlie assumption that the ^ ^ describe phe- 

for as a process in its own appropri neurophysiological 

nomenologically must obviously ® awesome and baffling 

description And the reverse is eq lly^^^ oversimpliHed be- 

characteristics of mind must no f^nrlinc? of the potentialities 

cause of limitations m our present biological sciences during 

of matter The revolution in die physical ,ecount- 

the past century has even The excit 

ing for mind with materialist * example, enormously 

mg new developments in neurop S'®'” ^ organic consequence into 

aid us m translating organic “<fJe„oence-and vice versa 

psychological necessity and psyc o g • understand 

While there is f ‘ fxperience it and the natural- 

ing of the relationships betweCT^ experience^ will continually increase, 

istic processes collateral with distinguishes as the representa- 

the gap between what Sir world” will always be there 

live “perceptual world and t P ^ ^ generally accepted by psy- 

While such a differentiation is obvious ^enfus.on and to make 

chologists. It is worth mentioning „„_eerned with the "perceptual 
clear that our discussion is entire y -piiysical world’ aspect of 

world’ aspect of mind Discussion ^ e worlds must be 

mind and the apparent relationships beWeen 

left to competent "‘Lr of the word “mind’’ If it appears 

Most psychologists today steer clrar pJ the history of 

at all in their textbooks, it is ,eund to most Western 

psychology The “elves on being "scientiBo’ and ten 

psychologists who pride tn 

be impatient with philosophical dis^e 

There is, of course, as an explanatory concept 

made abstraction his all too ° jemis of its operation But in avoir 

in a way that has little ,ueny psychologists have also lost 

mg the term and a concern ^fer to and have there ore 

sight of inclusive dimensions the d , , ,in 

ended up with explanatory "peounting on the one hand, anrl 

leave a wide gap between sci 
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the nature of human experience on the other (Psychiatrists, I feel, have 
sinned far less on this score ) Yet if the abstraction of “mind” ts to be 
useful to psychologists, it must be viewed in such a way that its validity 
can be checked and tested in terms of what it refers to in concrete, real 
life situations involving as they do a variety of overtones such as anxiety 
and satisfaction, frustration and accomplishment, joy and sorrow, ex- 
hilaration and apathy, loneliness and love 

When I try to get a toe hold on what the word “mind” refers to by 
starting from my own naive experience (which is, I believe, all anyone 
can do as a start), I immediately run into two difficulties familiar to 
nearly all who have pondered the process that enables each separate 
individual to come in contact with the world, make more or less sense 
out of what goes on around him, and contribute his bit to the fashioning 
of an environment within which he can carry out his purposes, some of 
which he is aware of while others propel him on his way without his 
knowing exactly how, why, or whither 

The first difficulty is that when we try to capture the meaning of 
mind as a noun, it immediately seems to turn into an active verb It 
becomes at once a process, a process in continuous motion, sometimes 
flowing smoothly like a great river, sometimes unevenly and with the 
whirlpools, rapids, and falls of a mountain stream The process somehow 
changes speed, changes direction, changes focus There is nothing fixed 
or static about it Mind seems to lose its “reality” when isolated from 
the matrix of some ongoing situation, some content 

Yet if the psychologist is to get a grasp on this complicated subject 
matter so he can take a good look at it and communicate whatever 
understanding he gathers, he is forced to break up into distinguishable 
parts what is really an indivisible and functional aggregate, he is forced 
to consider separately the many variables that together make up “mind” 
and which are all interdependent and interrelated in such a way that 
no one of them would funcbon as it does except for all the others The 
process of mind’ is, then, an orchestration of many ongoing processes, 
each of which can be understood and has the meaning it does only when 
it serves at the appropriate time and in the appropriate phase of the 
total orchestration 

The second source of difficulty in thinking about “mind” stems from 
the fact that this conceptual abstrachon, like all others, is several steps 
removed from our primary data, namely, naive experience In order to 
bridge the gap between naive experience and conceptual abstractions, 
the psychologist must consider areas of complexity and abstraction that 
become progressively further removed from his first order data Wo can 
dilfcrentnte at least four dilfcrent ways m which the process of mind 
ma> be\ac\icd 
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Mind as Reflected in Ongoing, Naiv e Experience 

This IS the level of immediate, “pure” 
analyzed, imconceptuahzed. umnediated. ataost ineffable, and wi* no 
concern ^n the part of the experiencing mdividual 

conceptualize, or communicate what is ^ ® ” nr “unsneah- 

going naive experience is what Korzybski called first order or unspeak 

ently been pointed out any attempt to deserve or 
analyze expenence mimediately alters that ^ 

trymg to describe or analyze mind or any aspect 
tonally orgamzed quite differently than when we are participating 
the process of living and not describmg or analyzmg 


Mind When Described 

Verbalization and may be 

taneously with the occurrence of s prnenence mind provides 

distmguished methodologic^ly from e n^ requtod to select aspects of 

US because of a special form of a focusing, categorization, 

the vanety of mental processes mvolved f "““„tciously or verb- 
and coding are operating m activity It is as if with any 

ally with any selected phase of orchestration of the 

such focusing, awareness is shut orchestra 

whole to the role of a particular ms m material of any 

It IS important for a P^yf’" j^at reports of mental activi^ are 
land never “> 1 “? ^‘Sht of fact ma r p protocol data 

not to be equated wth the men valuable raw ma 

still provide the psychologist wi* some 

tenal while some of the most pen nosers and religious prophets 
been given us by poets, novelists, composers, S 

Muid When Analyzed and Conceptualized 

Instead of focusing on a m^tlie midst of 

minds” as ^ve must if ^'c are tmng anal>ticall> and conccptinlK 

some occasion of living try to , some purpose perhaps v\c arc 

vvhat is going on We of course o s perhaps v\c arc delving 

trying to work through some discovering hunches or dues 

into our mental processes in t le 
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that will provide us with some hypothesis Whatever the reason, analysis 
of any occurrence is a very different operational state of affairs than 
ongoing purposive behavior itself or than a focus on some aspect of it 
It is perhaps what the poet Wordsworth had in mind when he said, ‘ We 
murder to dissect ” 


Mind as an Abstraction for Specification 


Any attempt to understand the nature of mind is ultimately an at- 
tempt to distinguish components, to choose those by means of which 
we may be able to interpret the signihcance of any functional aspect 
of mind, and to describe the variables on which the singularity of any of 
mind s processes depend If the abstracting we make can be effectively 
related to our presuppositions, then we will have an instrument to render 


communication more accurate and to enable others to understand the 
abstractions without reference to any particular item of behavior that 
might illustrate it 

Such abstractions are not affected by individual behavior and are not 
altered when conceptualized from the point of view of different persons 
If they were so affected or altered, they would prove useless, it is their 
static quality that gives them the utility they have in understanding the 
significance of concrete behavioral situations This does not mean, of 
course, Aat such abstractions never change They are. on the other hand, 
cons ant y evolving and being modified by scientists and philosophers 
emse v^ to increase their usefulness Any creative individual must 
test his abstractions by their performance and not by their consistency, 
rea i^ng that any abstraction is highly tentative All that we mean by 
le s a ic qua ity of an abstraction is that an abstraction would be 
opera J ess if its significance were not somehow “fixed ” 
r asized again that when we are dealing with this 

1 eve 0 ^o^P exity which makes scientific and philosophical com- 
mjication possible we are necessarily violating phenomenal data A 
onLZ the oLssions mvolved » 

uscfulnefs of oZ 


Mind as Transaction 

Much as «e m.ghtj.le to do so, we can never somehow .solate m.nd 
or reduce . t to a pure stale for .nvcshgat.on It strikes us as noasensical 
esen to th.nk of such a thing for the simple reason that the processes of 
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mentation can only be studied as part of the situation m "'hich they 
" and except for which they would not be 
seems to be an increasing agreement among 

ceivme-a central aspect of mind’s activity-can no longer be tliougtit 
of in any sense as ‘^md reachng to” or being ‘acted on Mounti g 

r^a^“ r„“::n ^s^h 

■transaction” is hardly inclusive and dynamic of 

novel and creative aspects that emerge in s ‘ misleading bi- 

living, it serves as a useful concept in helping * everyday 

furcations that all psyAobgica” explanation Such a 

common sense accounting but m P y . o ‘Inowmg 

term beeps us more aware of for an “env.ron- 

without “doing," just as there can be P^“” 

ment," nothing "personal except or w process of inter- 

The concept of transaction, imp y g thinking about mind 

dependent variables, may also eventua J ' structure,” “conation,” 

and its operation in terms of cognihon, ^ factors such as 

etc, whmh are v.^ved as__be.ng T-f ““^^^.^r'^forccs de“^^ by psy 
“set,” “intention, motive, or abstractions and discuss 

chologists who are often seduced y fjictors uere rather discrete 

mental activity and behavior as oug ‘ already exist, and that 

ingredients we can kmow ^^^tlforliimg^^^^^^^ ‘her oum 

simply get mixed topther w ootivity that is the stuff of mind 

identities as useful abstraction constitutes the event for 

It IS the very process of danger to psychologists of 

K“Uu7t'^n'd:er^^^^^^^^ r^hfe"^ 

ofalnttcrinalnsclnllgamc t » t 

Jt IS lUimediateb app-nt that the basebaH 
pendent of the pitcher Wc mnnol h j „ Prt. but Ii s 

tliat someone can throw a ball “P ' ^ C) sligbt Similarb. ‘here s 

relationship to the batter in “ ,i,c bull pen Is Iw no means the 
no pitcher walhout a batter P” ' » p.lclier for a bailer Is Iw no 

same as ll.e piteber m the game But P™'™ ^ are 

means enough to cnaldc us to * e |,3,<.ball game so that in order to s ti 
interested In does not exist outside of a baseM 
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him completely we need not only pitcher, but catcher, fielders, mfielders, team- 
mates, officials, fans, and the rules of the game Our batter, as we see him m 
this complex transaction, simply does not exist anywhere else independent of 
the transaction The batter is what he is because of the baseball game in which 
he participates and, in turn, the baseball game itself is what it is because of 
the batter Each one owes its existence to the fact of active participation with 
and through the other If we change either one, we change the other 


Mind and Externality 

An essential feature of the operation of mind is the external orienta- 
tion, the objectivization,” of some aspects of experience We attribute 
parts of our own experience to events external to ourselves and in whose 
independent existence we firmly beheve We experience the things we see, 
hear, taste, and touch as existing apart from our minds, outside of our- 
selves, and as possessing in themselves the characteristics we find in them 

The view that something m some sense goes “into” the organism 
has persisted from the time of the Greeks who spoke of the objects 
emitting small replicas of themselves which were received by the per 
ceiver, right up to much present day psychology, with its interest m 
“stimulus determination” of perception This belief is strong in all of 
us, and, as we shall point out later, it must be strong if we are to be 
able to act at all effectively But the great danger of such a belief when 
inquinng into the nature of mind lies in the fact that it gives us the 
answer to our problem m advance of our inquiry For if the objects of 
perception exist in their own right as perceived, then all we have to do 
IS to fit the perception to an already existing object The error of this 
naive view is nicely expressed by Whitehead, whose comment referring 
to the physical sciences applies even more forcibly to the world as 
perceived ‘We must not slip into the fallacy of assuming that we are 
comparing a given world with given perceptions of it The physical 
NNorld IS in some sense of the term, a deduced concept 

More recently, the same point has been made by two other distm- 
gmshcd Bntish scientist philosophers J Z Young, the biologist, writes 
niie form we give to this world is a construct of our brains, using 
such obsciaations as they have been able to make Only in that sense 
docs It exist And Sir Russell Brain, the neurologist, says, ‘ The scicn 
tific account of perception, however, teaches us that the objects which e 
pcrccuc outside our brains are not as independent of us as they apneir 
to be thc\ ha^c qualities uliich arc generated by our brains and which 
liav c no other existence 

When \\c percene, -ne extcrmlizc ccrtnin aspects of our experience 
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and thereby create for ourselves our own world of things and people 
oFsiS and sounds, of tastes and touches ‘The act of P-o-ving itself 

: ^phes the act of considering it real diat "as'rel ased 

attribL of the act of perceiving -‘ The P™blem “Jd t^sF 

IS the problem of what is done by the organism 

that the mind externalizes certain aspects of P character- 

means to answer this question but merely to point out one character 

istic of the process Bridgman writes that 

m seeUing the precision demanded by se.em.flc u- wcjave^hus been ^d 
to discard the common sense method of hmmmg ^ 

of objects with properties, and ^ ^ and better method of 

regards a reduction to activibes or op nreferring the operational 

analysis What we are in effect doing - has a greater 

attack IS to say what we do in meehng nei p further without 

stabibty than the situations ews.rg our picture of the prop 

levising our operations than we “"XtTff^u.ly^our methods of handUng 
erties of objects Or. exp.essed ex emal world itself ‘ 

the external world have greater stability than the extern 

Without taking any metaphysical 

a real world, independent of r/jrnr^ inde 

the world-as experienoed-hm no <t is the product 

pendent of the experience T ® ^ f perception just as the 

--vidual as its proper 

point of departure 


Learning Significance 


1 nP what Coes on around us in- 
The business of making sense ou ourselves within which we 

vohes the fashioning of an cnYronmcnt - t,,o 5 becomes an 

can carry out the process of '’""g ^ ^ Tr^^rtance or consequence 
“event” for us only when ^ mnincements constantly bombarding 

And the meanings taken on by e i P . and the particular sig- 
ns through our sense ‘urposwc bchaMor they serve 

nificanee they do because of the potenh P ^,0 ,„d.t.onal analy- 

“Naked sense impressions simp y o sensations as building bloc s 

SIS of our conscious experience into nakeo 

is palpably bad description ’■= .moincement wall become, if any 

Just what the significant of ^ „„ ,„m to utilize 

vignifieinee is attached at all. dep 
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it in the course of our experience from infancy onward It is only 
through experience that the “environment” or the “thereness” around 
us becomes differentiated into parts as we learn some of the potential 
significances of the infinite variety of aspects the environment around 
us has for us G H Lewes observed in 1879 that “the new object pre- 
sented to sense, or the new idea present to thought, must also be sol- 
uble in old experiences, be recognized as like these, otherwise it will 
be unperceived, uncomprehended ” 

A major function of "mind” then, is to process and sort the conse 
quences of its own activity and its own participation so that patterns of 
interpretations or assumptions are created and organized to serve as 
reh^le guides for action, bringing the satisfactions an individual seeks 
These assumptions begin to bring some order into disorder by en 
a ing us to predict what will happen m a given situation if we act in 
a particular way or possibly if we do not act at all In this process we 
are trying to improve both the range and the degree of correspondence 
etween the meanings and significances we attribute to situations and 
the meanings and significances these situations turn out to have for us 
as we experience the consequences of our action in striving to accom- 
plish our particular purposes Our actions, of course, will be effective 

n? derived from our perceptions correspond 

to what we actually experience when we do act 

u ^ ®^Pj^yi 2 ed that the degree of correspondence is m- 
his "mvn ° ^ point of View of the participant, from 

frl Z T “y o[hv,nl and not 

ih 1 The word "center” « 

orinflucnZinl® of ‘‘he point toward which any force, 

nsvcholomst \ “ storm center ” A major contribution a 

Sdcc of^hZ ‘"v" of mind is to increase his 

cnee between th ^5' means of svhich the degree of correspond 

we eneoZer IS ^ -gnificanees which we externahze and those which 
w ord “corresnnmt should perhaps note in passing that the 

ZpeneZZrd soZ“ '’T -"se of identity between 

two hinds of CK-pcncncTonoe correspondence behveen 

a notentnl e u Jtspect of the environment acquires 

and docs thiZ of' It as'’cx«tin?aZrt^”^ rehahihty, then a person can 
docs think nP tho nnm ^ from himself just as he can and 

tZ hZs^f tee^ dTnTZmirt:: T 

lease out all cons.aZrZre^ZZlhrar^J::;"’''" 
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Purposive Activity 

As we try to bracket some of the variables except for which “mmd” 
would not be what it is. it becomes increasmgly ^ 

include in our consideration the purposive ^eha™ complicated 

which mind IS an aspect Othersvise we isolate 

machine engaged in coding, sorting, ® tjie con 

these processes cannot go on and cannot e When we do some- 

text of what all this elaborate achvity ^ or lurpose 

thing, we nearly always do it because of ^ a 

of which we may be more or less aware Ge y involved 

single purpose or aim, we ^“'cn or hunch or bet as to 

in directing the doing because particular cir- 

what will be the best thing for us to do under 

cumstances „ what is it, funda- 

But how. operationally, do we defi reauires the complex 

mentally, that impels us to action a a a f embedded 

organization we call mind as a guiding and protecting 

in the total organism'’ —ojt general 

For a number of years it has ^nVal anrov™ iding mo 

specification we could make concern! g desire on the part of 

twation permeating all of ’^icponron "he one hand, 

human beings to the repetition of those situa- 

or. on the other, to ^ ,^cady demonstrated the satisfaction 

tions or circumstances which ha ^ a if wp are to account for 

to be derived if one particpa.es in them And d we are 

the higher order processes that emphasize that 

such characteristics as creative different tlian that 

the quality of experience human ^ important here to point out 
sought by any other type of organi ^ on of the satisfactions char- 

the use of the word “value” as a -J-^TpacU to expenence values 
acteristic of human beings For i is mmily that helps us account 

and his apparent desire to uniqueness of human 

for the range and novelty. ,o appreciate a poem, a sym- 

experience, that makes it possi an act of heroism or of 

phonv, a mathcmabcal i” „ aimropriato than "\ahic" to 

rfilmia“« ^ of human experience so aery 

oralctl at greater length in The J 
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different from the more primitive emotional states involved in the re- 
flexive activities that accommodate the urges for food, sex, shelter, and 
protection from bodily harm 

The varieties of situations in which people implicate themselves in 
their search for value satisfactions are, of couise, infinite The nature 
of the situations that hold out some possibility for the experiencing of 
value satisfactions varies, of course, with the life histones, the capacities, 
and the circumstances of every individual But however diverse the 
occasions or the strivings apparently may be, all human activity and 
all human undertakings seem to me to be geared to the search for 
participation in situations that would either ensure the repetition of 
the valueful experiences we have had or enable us to obtain new or 
“richer” value satisfactions from what we have learned to expect may 
be potentially available to us 

In emphasizing man’s apparently ceaseless search for new value sat- 
isfactions, we must by no means underemphasize the concern of man 
to protect and preserve what he has The bewildering variety of both 
informal and formal organizations and institutions man has created all 
appear to be more or less organized social devices to ensure greater 
\alue satisfactions through the role they play as protectors of form or 
provisions for the insurance of flow and development, or both This 
would include all of those social devices studied by the modern cultural 
anthropologist which, somewhat like the unseen forces that hold the 
nucleus of the atom together, keep individuals from being split off from 
each other so tint together each can play more of a role on his own 
family systems, our customs and mores, our use of language and the 
subtle communications devices provided by many of our manners and 
codes of behavior, our commerce and industry, our social, political, mili- 
tary, and religious institutions together ^vlth the ideologies behind them 

It is in terms of our attempts to ensure or increase the value satis- 
factions of living that our minds perceive and fashion the world around 
us We see things, people, social occurrences, and old or new ideas in 
terms of their use or their potential use to us The whole process of 
percci\ ing the world around us is the process of trying to make accurate 
guesses of the stance, the orientation, or the action we should take in 
order to cany out our purposes 

From the vast array of happenings going on around us, we select for 
nttcntion those related to our intention Wc become aware of what we 
sense IS prnhahlj important for us to be aware of In his consideration 
of “attention the ps>chologtst must not neglect what Harry Stack Sulli- 
\ m referred to as the mind’s “selective inattention” In our concern 
with the creations of mind, wc must not forget mind’s creative forget- 
fulness For both inattention and forgetting often serve a most valuable 
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again the requirement that P y -mind” is oper- 

mquiry from the point of vie\ behaving, working out the 

ating, IS having and observe the experience 

correspondences For it we try party, we may become 

of a person from the point of view of an ^. 3 , 

insensitive to many aspects of expe ndmdual is probably without 

completely, for example, *e ^l:es^velghm^ prob 

being aware of it himself, co y § alternative responsi- 

abihties for effective action “ont tn 

bihties that will be his if he does compton 

has been nicely stated by the physicist, Arthur hi 

When one exercises freedom, by f ®S°nh^^ h.mrifletermining 

h::i:: ir 

himself that he is free 

Or the experimental P®y^’’°'”S‘'*„™‘'^geesf^*for hM’^neduce from 
perimental procedure it is " “s!drobscrvat.on the nature of 

some kind of knowledge gamed frorn outsid „3 

experience the observer wou ‘ ^ jpbstitute for potential expo- 

imphcation that this deduction “ ^ j^^^jpal 

nence on the part of the P'='^“‘™8g "jay activities from this pomt 

men we stop to behavior is characterized by 

of view, we will find that "=•>''>' f simultaneousK and at dif- 

a whole orchestration of pu^os ^ S 8,^^ amazing capacity to juggle 

ferent levels matever naind IS 't n 

a number of different balls of di p ]p,ng one might differ 

Tor example, m nearly .„te. first, that im oUing 

entnte the purposeful aspect of , | g,cal and ps\chologtcal pro 

and ensuring the preserxation f experience m terms of 

esses, second, that <’-“‘’"8 ^ “imobing d-e '’V'® “ 

the accent of purpose. Hurd. ,„,,ntcd or completed 

qiienccs action xmU base once it is 
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It becomes apparent, then, that the mind of man more than the 
mind of any other living organism enables man to take an active part 
m determining what his experience will be, to contribute to the quality 
and range of the continual flow of diverse events that constitute living 


Varieties of Significance Learned 

As we try to accommodate our needs and resolve our urges, we 
learn through our experience what significances are related to each 
other and to characteristics of the situation of which we are a part As 
experience accumulates, we learn which relationships have high prob- 
a 1 ities of occurrence and which only low probabilities of repeating 
themselves The mind weights these probabilities in terms of their 
re evance to the purposes of the experiencing individual as these are 
involved in the unique situation encountered Just how a person ex- 
periences new occasions will, then, in the long run be determined by 
the assumptive complex he brings to that occasion 
r , , ® process of acquiring assumptions to increase the effectiveness 
0 e ivior IS guided and channeled by cultural norms Our perceptions, 
as we externalize them, are fashioned much more than most of us 

O"** particular cultural and sub- 
tem nf might almost define culture as the common pat- 

Modern cultural anthropologists describe 
cams It in man projects upon the outside world as he 

thp fipld nf 1 'Lirally determined form Rapid developments m 
the field of linguistics demonstrate, as Whorf pointed out. how 

calecones 'ind^vneTn down by our native languages The 

find there becufse thershre eve’rl' 0^^ ™ 

world ic nrpcpniod .n I I i Observer m the face, on the contrary, the 

.zed b> our mmds-.nd’'th,s°™™^ hryiyTT ‘T 

minds Wecutmtureup.orginizorhntTMnno , ■" 

MO do, hrgciv becniisc mo are nartiefto^ ' as 

May-an agreement that holds throughout our“SrT"' j' 

fied m the patterns of our language® ^ community and is codt 

"’'■f o- --"-P- 

Tl has 

mes a y^rn At other 

tunes, .awareness ma> be both extensive and profound There are 

oba.otisb great aariabons accord, ng to t!,o nature of the situation, just 
as there arc great sanations ssithm and betsveen individuals I 3 ut 
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reeardless of how restricted or how wide ranging awareness may be 

:;"ralxtT;r-s » * 0 .^ « -pe.-. 

or physiology , least some of the varieties of 

It may be useful to differentiate at 

assumptions if for no other reason a transition from one 

apparently goes on in the mind ^ ‘‘„Vof the most modem 

situation to another By comparison, the operations 

electronic computer seem very simp e in ee Ohiects The objects 

1. Assumptions Concerning the Significance of Ob acts T 1 

m the world around us have the n>ea*.ing hey ^o 
attribute to them certain course of our dealings with 

We have built up these significances i j, „ a piece of writing 

these objects For example, even P"!”" s we looh at it on 

paper forms on our retina may no ® ^ rectangular, even though 

our desk, we assume that the shce P P gpippeal when we stop to 

the top of a drinking _^ass ® circular Even though we see 

‘look at” It, we still Imow that it 

only the head of a horse projec i 8 learned to take 

report that we are ^ there We assume that things 

for granted that the rest of *e horse is them 

are “wholes” We because of the experiences we 

or “near,” as moving fast o y , this may be seen 

i', t" .d S 

Young writes 

The patient on opening his eyes f" '™orts onI> a spinning mass 

ment, indeed, he finds the unable to pick out objects by 

of lights and eolours He proves '® b® J"''® „u lias no conception of a 
sight, to recognize avhat they ^ j ^jj about objects and their na 

space Mith objects in it, although he knorvs 

. P of People. tPIien a 

2. Assumptions Concerning *® ^; ;“end to parties 
situation m uhich vc are P^^‘’®'P’''"';” „l,.ch our action is pnded 
other people, Uic Por other people hare th. ir orra, 

include ncN^ and diffcrcn * si>cc 
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purposes which it is up to us to guess and to understand In the process 
we must realize that the purposes of other people are just as ‘real’ 
as any of the physical characteristics of objects We must predict upon 
the basis of our assumptions what effect our intended behavior wiU 
have on others’ purposes, how others will see us, and how their reaction 
to us in turn will affect our own subsequent action in the endless 
chain of events in which we are involved We attribute certain sig- 
nificances to certain individuals because of assumptions we have learned 
concerning the meaning of the roles they play, their vocations, their 
place in the status hierarchy, the neighborhood, the nation, the race 
they represent All of these personal attributes are often thought of as 
fixed characteristics of people according to the particular purpose any 
such grouping may serve us The gestures of a people, their manners, 
their customs, the way m which they regard and utilize time and space 
are often cues which are either not understood or misunderstood until 
a person from another culture learns the standards upon which signifi 
cance is based 

^ 3 Assumptions Concerning the Significance of Sequential Happen- 

ing Obviously tlie world of objects and people does not remain passive 
and static Things keep changing There is a ceaseless flow of happen 
mgs around us Day follows night, our life follows certam rhythms, our 
unger stops when we eat, the motor of our automobile comes to life 
when we turn on the starter, the traffic policeman stops us if we dis 
0 cy is signal In the course of living, a whole host of sequential sig- 
ni cances are built up m us as we carry on in a world that is m continual 


In order to rml.e more certain that we can “count on’ a narticuhr 
event to follow another event, man ha^ devised a whole host of artifacts 
«.th bu.lt m specifications Many of the tools, instruments, machines, 
buildings power S) stems, commumcahons devices, and bewildenng 
variety of man made equipment that characterize modem life have been 
devised to ensure that certam events or satisfactions will follow each 
other in directions that are predictable and reliable Often tins stand- 
ardizat.on IS at considerable cost to the richness of experience if one 
o s a o cr aspects t an efiiciencj For example, symbolism with all 
the acstheti^ intellectual, and spintual overtones it provides is almost 
entireb niM out as man’s artifacts become more streamlined and 
functional When vve look at the combinations of onr assumptions con- 
cerning people and our assumptions concerning sequential significance, 
vve begin to get some insight into the complexities of understanding 
each other m a social world wind,, l.ko the phjsical world, is constantly 
changing For example, the quality of the relationship we have with 
other people depends in part on our capacity to comprehend s.miil- 
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taneously the sequential significances other people are experiencmg in 
a chain of events, together with the sequential sipificances we om- 
Llves are experiencing in tlie same phase of this chain of events The 
experiences rach of us has in the same phase of the sequence of events 
X Xr show how closely we are Imhed together or how different 

quential events can he shared by people, then the event a *c 
tent” simply does not exist Our “"-S'-';- “at J 
come about because of the way in w particular quality of 

these sequential events and have experienc P gj able 

value sahsfaction fromjo.nt participation in what we are 

to call the “same event ” , Actions Each of us 

4 . Assumptions Concerning the Si^i suddenly, what the 

eventually learns, sometunes gradua y, j j^at 

probable significance of certain of our “^^“ JrtL ehrn of behavior 
Lperience we are likely to have d "^g^^be thtows it on the 
The child learns that a -^bber bafi will bounce it^ ^ 

floor, that the cat will scratch h P desires if he says the right 

better chance of getting the , parents or friends Each 

thing in the right way at the right time ^ the repeated 

individual, according to his purpo , [j gjjyg m bringing about 
testing of his own action to been— ^ 

the consequences he wants The .„v„i,tv m social affairs by pro- 

of a culture all ensure a greater >^ope“tabihly ^m soml ^ 

viding more P'o'^^otable directions.jn g^^ satisfaction for each par- 
courses of action, and thereby 

Poipant . Tomooral Significances” PermeaMg 

5 Assumptions Concerning P is ijj temporal aspect ^is 

the learning of all varieties of ass P j j that we are seldom 

IS such an integral part of all that we are taking 

aware of the variety of assumptions anthropologists have 

into account Social psycho ogis s significances of time- 

often pointed out the different ^ nf t^e. and the effects 

rXnoi:^ o“m"a“rds of different groups and their oper- 

Maaiiaaehtea.aOrPPK...mehlo.ai_ctth.s.P^ 

assumptions 
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ational definition of “promptness,” etc But the assumptions we build 
up concerning subjective time become much more complex and subtle 
when considered from the first person view For example, the subjective 
present, as so often pointed out, is likely to be a span of time more 
or less unique to every individual and gauged by him in the context of 
his own life, his age, his cucumstances, etc Similarly witli the “past” 
and the “future ” 


The subjective time a person may associate with the realization of 
some value will vary by the 'level' or “universality” of the value symbol 
serving as a standard for personal experience, for example, the difcing 
standards of a Hindu mystic and an American businessman Different 
purposes will be implicitly embedded in different temporal dimensions 
as Will assumptions concerning different sequential events and the use 
an manipulation of different objects The "timing” of political action 
y oviet leaders in terms of their long range purposes will likely have 
quite a ifferent baseline than the timing of political action by Western 
leaders who tend, for example, to give weight to such a factor as the 
next forthcoming election 


os 0 t e time for most of us, a variety of these temporal sig- 
ni cances are being taken into account simultaneously, being given 
1 erent priorities in awareness as the pattern of purposes propels the 
s 0 e avior through what we conceptualize as periodic time 

Concerning the Significance of Value Standards In 
wifti qU Situation m which we participate, we are faced 

Whether we are aware of the process 
„ e ’ ^ ternative courses of action in terms of the value 

we w nr 7 value satisfactions 

we will obtain if we do this or that, or if we do nothing at all Evaluation 

brt!Vat™“V of tho relative proba 

“ofon Will lead to the desired con- 
The process of guessing 
at the possible value satisfaction our behavior will bring is enor 

bihresMTnrt an almost infinite number of subproba- 
be taken no ® of significances must 

taken into account The process involves feelings or overtones that 
we sometimes sense only vaguelv that n™ overtones mat 

snare nr h,no i , ™t am often not bounded by 

spscc or time, nnd tniit only becomp rpal r i » 

ate in determining what L wil, drl^beTerrfnd 7ow 7n°t7s' 
bonTlLTa ""“f" “ unconsciously refer to certain abstrac- 

Te le g o .Tndttwr^^^^^ 

that no n,a, r 7 loamed to accept as possible guides 

that «e may put to use as possible tests on approprate occasions 
mile not real m their mvn right, these abstractions can become real 
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for us if they operate effectively in concrete situations And m this 
context, they are often indispensable “realities 

This IS only a brief list of some of the significances, of some of the 
varieties of assumptions, constituting part of the 
the mind apparently provides Assumptions move ^ 
complicated combinations in fractions of a 

of tlieir operation in a specific occasion of living 


Constancies 

The effectiveness of our 

poses IS dependent upon o” ^ requires some way of 

consequences we want to and inl^ .Mmnmpnt to bring about 

knowing what can be “counted on ™ obviously we would not 

the desired consequences when we do “7°„/,.ves with the 

get far in the human venture if we carried^on our^h 

continuous and conscious realization hieroglyphic stimulus 

of probabilities by assigning signi j j affairs, we would 

patterns around us If this were the enhappy state of ^ato 

be forever stopping to figure out w a ) validity there 

going to do next and what they -reje«^ „„ 

was anyway to the many abst . , ,v ^ of near paralysis 

own activity We would be be “counted on," we 

When we do discover from „ore accurately 

can say that our mind has bui up certain continued char- 

expressed, “continuities We egin ^ government, a nation, 

acteristics to an ob)ect, a perso , feeling that the same sig- 

etc These provide a sense o as we act to 

niEcances will repeat themse 7> " ^ P^ transforms the probabilities 
carry out our purposeful beha i r-nnstancies Every act is based 

ofTssumptions into the ceXam events ^ 

on the assumption that probab e e subject of “constancy 

In spite of the long and " has been com- 

has had m the history of experimental of what 

paratively little consideration of the /. essentially, to enable 

Lstancy docs for us ^Vl.at ^ 

us to “size up" the refattons up ^ prediction with a 

obiect, person, or situation so that we can 
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fair degree of certainty of what will be the most effective action for 
us to take at some particular point in time. 

And so we create and maintain a whole variety of constancies that 
provide us the anchoring points for evaluation and the springboards 
for action. The constancies we attribute to objects in terms of their 
size, shape, distance from us, and various other “properties” are familiar 
to every reader of an elementary text in psychology. And we can well 
add to this list what we might call the “social constancies” we build up 
and maintain. Psychologically, their function is the same as the func- 
tion of “object constancy.” Here we can refer again to words and 
symbols with all the intricate relationships beriveen naming and the 
named that have received so much attention from semanticists; we can 
refer again to the artifacts man creates in order to increase the range 
and predictability of his behavior; we can refer again to the mores, 
customs, loyalties, and laws of a society devised to give greater regu- 
larity to social life. 

A most important by-product of the constancies we build up is our 
sense of the constancy of our own self. It is only as we participate in 
the world around us that we discover our selves. And our own self- 
significance and self-constancy become increasingly real for us as we 
participate in the physical and social environment around us and ex- 
perience the consequences of bringing our assumptions and our con- 
stancies to bear on the concrete situations of living. 

The mind of the creative individual is a mind that generates new 
standards; sometimes these are new standards for value inquiry, some- 
times new aesthetic forms or models, sometimes new variables for 
scientific specification, sometimes new social or political organiza- 
tions, sometimes the creation of new artifacts. The great leaps and 
developments that constitute so much of the story of man’s history 
have generated in the minds of comparatively few representatives of 
the human species. Just what accounts for the creative imagination 
of these gifted individuals is as yet only dimly understood. 


Flux and Change 

Apparently one of the most basic wants and responsibilities of the 
human being is the urge to preserve his sense of what is real in a con- 
stantly changing world. By acquiring a reliable set of constancies we 
help ourselves preserve this “reaUty world” to which we have ourselves 
contributed so much in its creation. But since the environment around 
us is in a continual state of change and flux, our problem is not one 
of merely preserving our "reality world” unchanged but of continuing 
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prepared and therefore ™ ,,, encountered which dem- 

apprehension, or uncertainty reality system is somehow 

onstrate to us in our own experience that to be 

inadequate For the consequences of disappointed, 

what we had predicted they won jhe transition from 

shocked, frustrated, surprised, o different has, of course, 

what we are used ‘O- "Jo^al S-nt; with their 

been enormously accelerated by . ft » 

unpredictable social and psychological situations 

Ve process of living, then, experiencing ob- 

which we do not by any means ™ problems, sometimes 

structions or problems Sometimes enduring, sometimes they 

they are small, sometimes they are knowing how to 

evaporate quickly Our "^eTedete^med goal Or, on the 

act effectively in order to arrive a P 

other hand, our frustration may result 

goal IS the proper one for us to ® J f t ,bat no matter how 

We can, of course, become aware “f *®/®®Vbe they are almost 
annoying or upsetting the hitches the ^future is undisclosed 

inevitable aspects of hving m a world where the that 

and where we, as participants, “rnptions, reinforce 

future Successful actions oan ony^c .ntellectually aware that 

our constancies Furthermor , frustrations, obstacles, surpnses. 

It IS only insofar as we encounte th«e that we 

and disappointments that we choices, new hunches, new 

ourselves have an opportunity to test °o lead to m action 

formulations, by experiencing the ^ q^^^ jess^mdefinitely and m- 

If the “now” or the “present rag emergence, we grow 

volves no anticipation, no PO^®"**® „ ..there is no future 

despondent, we say the uture habits, nearly all of the trans- 

Except for activity based on reflex^ ^ conditions that 

actions of living involve in Our ability to meet the problem 

present a problem for choice or ^ ,„teness of the patterns of 

depends upon the adequacy a PP P occasion 

assumption our minds enable “ cs .ntensely, that what we do 

We sense sometimes ^Suely. somehm p^^^.b.bt.es, the hunch 

involves the choice we result m the intended consc- 

MO have that our ^tended actions w .^Ve hwe a sense of 

qucnces with their "ohable cffcctiseness of our choice. 

peatcr or less surety concerning the pro 
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a sense of more or less conflict between alternatives involved in making 
our choice And in the process of choosing and carrying out selected 
behavior resulting from our choice, we have a sense of more or less 
personal responsibility We can be intellectually aware that we have 
no absolute control over future occurrences and that chance is likely to 
play a greater or lesser role in our behavior We can become intellectually 
aware of many of the factors we are taking into account in the process 
of choosing We can observe that many of our choices concerned with 
long range goals imolve the selection of alternatives and possibilities 
which we feel will in turn lead to further alternatives and possibilities 
that will make future choices more effective We sense that our minds, 
by enabling us to choose, connect the “now” of our experience with the 
past and future 

We can become intellectually aware that insofar as our behavior is 
completely reliable, certain, and effective, we will go on to further be- 
havior which will lead us to further desired consequences, but that when 
we run up against some obstacle, some difficulty, some sense of inade- 
quacy, we become aware of this and must undertake some inquiry If the 
difficulty encountered is one of how to achieve a predetermined goal, we 
make use of rational, logical inquiry involving conceptual abstractions In 
Its most highly developed form we label this “scientific inquuy ' On the 
other hand, if a difficulty involves a choice of goals, a lack of surety with 
respect to what our goals “should’ be, then we undertake a different 
kind of inquiry instead of indulging m rational and intellectual pro 
cesses alone, ^ we undertake what we refer to as “mulling things over,’ 
r^ectmg, meditating ” m which we try to weigh the reliability of 
different value standards We can sense that associated with inquiry of 
t e ormer type is the collection of facts, the accumulation of knowledge, 

e attainmOTt of skills the use and development of artifacts, the devel- 
opment of Inovy how,’ the proper use of scientific method, etc Asso 
ciated with the latter type of inquiry are the less tangible but equally 
real experiences concerned with the development of faith, the accept 
ance of things past, the cultivation of ch-irity, the broadening of love, etc 

In any transaction of living there is a multiplicity of alternative pos 
sibihties with respect to what goals an individual may pursue just as 
there is a multiplicity of possibilities with respect to how he may best 
realize aiy intended goal If we are to maintain our faith in achieving 
a goal and continue to sense it as "real,' then we must be able to foresee 
or bet on the possibility of some time foreseeing some means to achieve 
that goal, some sequential steps leading to the desired end If we cannot 
sooner or later find means to achieve the goal, then we may abandon it 
or considerably alter it 

Since psychologists have by and large neglected the form of inquiry 
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involved when we must decide why we should do one thing 

SrthrifrhaS^^^ 

signs or cues and indicate to us the .n,,rop of action The stand 

we will experience by following a P” our duties, loyalties, 

ards we use and question in 1 aZnpnts we reach through “value 

and responsibilities Hence, the value judgments we g 

inquiry” involve and “contemplate” in value in- 

Since the standards we mul i,ke to insulate our- 

quiry are not hounded by tinie an ^^g pursue this inquiry 

selves from the pressures of the ere . companionship and 

We do not want to be disturbed If the hope of 

advice of others, it is for the ° , png ourselves from space 

gaming from them some "'■sdom By msukbngj 

and time considerations we are a possible 

conscious processes of menta , i „ aPows us to make a more 
range Furthermore, some , and emotions related to our 

accurate distinction between tho ^ I p-ns at the moment of which 

physiological bodily activity an e yertones of feeling which 

we are a part and, oVlfrvalTetWhave become a part of our 
derive from the standards fo specific set of conditions 

own reality world and are not epen standards that sustain 

or actions in the here and now standards that enable 

us between one doing and the ne p standards or 

us to weather frustration and deprivation If we 

cannot find any, then we say g the consequences of our 

The value standards each o u , ^ p become a part of 

action in the past that have ^"S'^gd to be good bets for fur- 
our reality world insofar as they have p-o^^ emphasiL that this regis- 
ther judgment and action It is imp chance, a confirmation or 

tration is not of an intellectual “ assumptions concerning the 

a denial of the weight to be IPVen „jggg„gy. pf any 

“worthwhileness ” the goodness, criterion of satisfac- 

action Our value standards ® action j 

tion and as our best guide for one of trying to expand 

The process involved m val to increase our value 

the range of the cues we can absolute and inviolable any 

specifications Hence, if a ^ value inquiry mil he restnctc 

variety of ideology', the cues he uses m his 



352 


Mind as Parbcipation 

and the directive for action indicated by his inquiry will lack the reli- 
ability it otherwise might have Similarly, if he is bounded by any 
particular cultural complex, there is restriction The reliability of the 
directives reached through value inquiry is directly related to the ade- 
quacy of the cues taken into account 

While rational inquiry is not excluded m the resolution of difBculties 
on the why level, it is of only secondary importance This extension can- 
not go on freely, as we have indicated, if an individual is disturbed by 
impingements from Ins senses Apparently the function of our senses 
is to give us a standpoint in time and space so that we can act after 
we have decided why we should act These decisions involving purpose 
are peculiarly our own, since the value standards that compose so crucial 
a part of our reality world constitute a complex of value assumptions 
unique to each of us These decisions, dierefore, involve both respon- 
sibility and opportunity And these interdependent responsibilities and 
opportunities are highly personal they are products of our unique 
biological equipment participating in the culture unique to our own 
life history Clarification of purposes m terms of creating value stand- 
ards that serve as effective and satisfying guides for action can be one 
of the mind s never ending processes And it is such for individuals who 
themselves surmount the continuing obstacles of frustrations brought 
about by changing conditions 

Such are some of the aspects of mind that must be taken into 
consideration as I see them from the vantage point of a psychologist 
ut as I read over what I have written so far, I am sadly aware of 
my own in^ihty to capture even remotely the wonder that mind is, 
especially when I think of such products of mind as the Fifth Symphony, 
®rmon on the Mount, the Brothers Karamazov, or the calculus 
atever it is that enables mind to create and to appreciate such 
marvels seems to elude almost completely the crude nets of any 
psychological jargon Perhaps m the distant future minds will have 
discovered how to reveal themselves in a way that will communicate 
both what the scientist will then know and what the poet will continue 
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Mind as Participation 


For a few days I have been writing. May it go on: My life 
has some justification. Once more I am able to converse 
with myself, and not gaze into vacancy. Only in this 
way can I hope to find improvement. -F ranz Kafka 


Tile Problem 

his ” knowledge of man, one must first have contact with 

O t nrCT’,” / 'f *0 

(179S1 in Ii's'^ compass." So said Kant 

Tliis nnini nf' *° Present an anthropological view of man. 

rarticin ntt r" ‘'“i"’"? P^'to'pate. that he is an inevitable 
tiniuim of hims If”'”! ™bure and in the internal-external con- 

manTs mine s''' ‘'"'y “f 

nr^he onlv 1 does, tliat one can 

prccciNc only Uie shadow of the real wnrl^T • -k a e 

docs Reichcnbach (1951) i„ his aUack nnnn V 

rv.n»fnn 1 i. * upon tliG transccndcntal con- 

but mthor, with nusscll (m7)! irmlf'lomfeminTnTe 

ind ili.L"’oT‘''fi:c X"haT ’b™ 

3St 
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intellect and intuition one against the other is good advocacy but poor 

“Ta™ transigent uncertainty and scientific venHability, must 
nlafto Tdes in the more complete statement of man as knower, 
man as actor Husserl (1960) states m his 

hve” science that “judging is meanmg and f«rth“ P I can enter 
my living, my experiencing. ^' 0 ”" anTtcepTnce or 

no world otter than the 0 "^ tha g t particulars, Husserl 

tr»i' X *. j,— .jj); — 

or "here-andnow.” view of man In a certain sense, there 

"‘''mother or not man is associated ivitt ‘‘jPf^-'f^Yoglror 
of reference. w^rir’conneetedness, or participa- 

Unconnected man, nonparttctpan definition than participation 

Yet the nature of man requires ‘='^ {, ,, oLous 

alone, since participation “ P cannot be alive at all 

that man cannot be connected an rlisconnected, or ‘out of 

times He must from time to time a distanced con 

play’ If he is 7i|47)%‘rhe wote. but he may also at times 

nectedness as was Kafka (1947) a oresence of otters Marcel 

be disconnected, or out of play, even m the I ai,„ be 

(1948) has referred to this as prese called presentness 

came acutely aware of the , ( existent psycho 

(Scher. 1958b. 1961a) m the process “ otter is crucial in 

therapy) This phasic quality of p j therapy involves deal 

understanding the nature of therapy, sp partially so, m the course 

ing with pauents who are not p^ent, o^oMy par ^ 

of then alienation The Pf®"‘’ J*. “^"’.nie to time 
therapy situation who may be a element in the 

This phasic aspect of f'P®‘P“‘”" fundamental aspect 

therapy situation, but is also an in rhythmicity with which 

of man’s nature By this, I'rhytUm m the world 

man as a being in the world is aspect of his participant being 

(Scher. 1961a) - P^^^P^ btted parLpant state, is the most 

Alienation, the nonparticipaii aisrhvthmic, experience Ahenited 

manifest example of out of P ,bat he docs not participate 

man is man out of rhytlim xvitt the worm. 
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in proportion that he does not feel the rhythmical surging going on 
around him 

In the course of recovery from alienation, or nonparticipation, such 
return is not smooth but stepwise, and may be analogous to the quantum 
)ump concomitant with atomic change of state (Scher, 1955, 1958c) 
This analogy has several important implications One is that the open- 
ness to participation is certainly not a steady or predictable situation 
(Scher, 1958c) Secondly, the behavior and feeling state of the individual 
who comes to fuller participation has certain striking and deceptive 
features By this I mean that the moments of change (Scher, 1955) give 
the outward appearances of greater alienation than the time immediately 
prior to their onset Further, the feeling state of the alienated one is 
equally that of panic, a greater sense of distance, and dysrhythmia At 
such times all these are highly deceptive because if the attitude of those 
around is one of hope, expectancy, and presentness, the alienation will 
very shortly yield a bit and a new level of fuller participation ensue 
Some of the aspects of progressive participation will be outlined further 
on m the specific instance of schizophrenia, but prior to that, certain 
cu tura and experimental aspects of participation will be discussed 


Isolation — Experimental and Cultural 

First, the vast realm of sensory deprivation studies provides certain 
basic information that man, or man considered as mind, cannot tolerate 
nonpar ^ absence of “sensory flux,” consciousness cannot 

be niamtained (Hebb, 1961), but sensory flux alone is not consciousness 

(Freedman, e# al, 

1961) differenhal responsiveness (Lindsley, 1961), amplitude and 
Me of change (Kub.e, 1961)-all help lo shape the parhapatmg m.nd 
Mated man, or nonpart.cpant man, .s by these stnd.es almost the 
antithesis of man as a human entity 

cadence for the rolo of participation m the defini- 
Zded-'X'tT",? *e so called “feeble- 

r.nf Lh a th considered to be of no or little 

Tnoo’d Xnl o f ^ “nd If so, how? Actually, 

mmd fimet n “f ""V™ «’c participating 

Tim hinrt n r ? ' ‘hc measured mtclhgence 

I ^in T l>o« ever, depends strongly on the cultural etntevt 
M.th.n nhich the mdiMdiial may be found Nevertheless, even m a 

•Tlic significance of onitr and meanlnc was i i i 

course of a sleep deprivation stiKl> (Seller, 1057d) ^ observed during the 
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,,u ou, o„ 

population, their adjustment consi c community This is also 

status mueh elearer (Ghdwin and Sorason. 1953) 

true of the Tnihese of the South .„9„ence, the 

Despite this evidence of participabon absence of 

Truhese seem to preserve a concreten cLracteristic in Western 

the questioning attitude “ ^y^goe of New Guinea ( Hogbin, 

European culture Another cu , complete systematic 

1946), have ruled out the questioning Questioning What this 

of detailed mythology that uncertam. such as we possess, 

attitude implies is that a concern mrticipation m establishing 

m no way -ems to mvahdate thyok 

what has been called mental healt , , , 9 . European, contains 

Each of these cultural patterns, and social 

within It a broad or namow ev- 

role for the members The necessity P of Christopher 

only the establishment of P““®™^ . tends to preserve the intact 

Burney (1952) in his solitary con . tdlectual and emotional 

ness of the individual Burney, to tamtam h.smtehec^^^^^^ 

integrity developed connected him with the outside 

enliven his long loneliness, a 
world in one way or another 


The Tendency toward Completeness 

The individual is, m a ™atmg ^ 

as he contemplates his work j that is the essence of participa 

toward self completion or self- toward completion, means that 

tion Thus, participation, or m occasional moments 

the basic unit of man is not me, b -t ^ 

when hvo comprise a oomp'ete s j^^nce Such a moment has 

quillity, otherwise unmatched occurs between man and man 

been called an “encounter when but two 

This essentially closed and especially m Western culture. 

has been little developed and .mderstood esp^^ ^^^^ ^ 

which IS oriented ‘u-arB mdividu^ity and 

For most of us most of the 'u"®- of attempted passive union 
toward this completion It may take the form 
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with preset external action that does not involve us, as is found in listen- 
ing to music, watching sports or television, and the like The degree of 
participation here is truly minimal only when we are personally in- 
volved in some external spectacle does it become a more fully empathic 
experience By empathic, I mean the extending (Scher, 1960) aspect 
of participation, whereby one includes or is included in the other It is 
an expression of the flexibility of our personal boundaries 


Modulatory Influences (Intercessors) 

Other levels of the degree of participation must be considered aside 
from the passive and the complete (encounter) One phenomenon of 
the participation process is the modulatory effect of a third party, or a 
tertiary focus of attention between two parlies other\vise engaged A 
ir person may cause a silence or a modulation of tone or action 
bebveen the two primary parties of the engagement This modulation 
nas been called m intercessor” process (Scher, 1957b) 

persons may be quite significant m the participant 
thp nnt ^ mterpretation would tend to dispute 

norW 11°/ ""y context a “non- 

hoKvf^n ft^ person who does not in some way affect a transaction 

amm^m V In fact, even an inanimate object or 

animal may well alter the behavior of a primary pair 

the decree^ nf° ^*1 tend either to dimmish or to enhance 

mLt - particularly s.g 

— Iv Iturhcd “"y -effort to work with 

induced to nirii such as schizophrenics, who can often be 

““ rrr 

deviant nr fnrn.trr, ^^“er. ia57b) The presentation of a slightly 

portance than mwely™ Tmea * grater im 

Actually, the introduction of smair 

producing modulation m the mZe *° '’‘■’"‘'“''’f ’ 

Mlliials Ins important social consequent/''"''' ‘'™ ' 

elcttr/Jf S"" ‘d" 

lion m alrendj enstent knowledge or cwrie//f "ori " T '" id 

ho no learning Tins introduction® of .hoTnTe"rtam ’"u'/l™^ 

more vital interpersonal function, and its absence may blocTnew learn 

rl.)1hralcllj au/ '''' “f this and the role of 
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ine In a closed, closely prescribed community, such as the Trukese 
very closedness to 

rSeTslfm^bf- ultimately to growth itseH in the 
closed community. 

The Permutations of Participation 

— 7" "Sd' ™.:: 

producing immediate suspicion and members of 

that when the intimate attitude -imnle exclusion and distanc- 

the closed community, the resul s are immediate often consum- 

mg, as might occur m a Western of a vendetta That 

mg, hostility, which may lead to ^ ® (tnUrmte) and exclusion 

IS, within such a community, o ‘"f \ parallel will 

(enemy) pnnciple obtains, ^ere is n community, which 

be seen in certain role situations “Marital Participation’ ) 

will be discussed later (m the se European-Ameri- 

The presentation of differences, or „®pmate new learn 

can culture, on the other tend, always the case, but 

mg, and even creativity This is of on a more 

when it IS, it produces is an inherent drawback 

intricate, unexpected plane Non complex community, the 

to this very responsiveness In t , peculiar and poten- 

frequency and nature of alien contact may induce p 

tially disturbing side effect nr “walking schizophrenia,’ 

This effect might be called the alie 1 mor of common experi- 

of everyday life This is the ““tLugh m a trance, 

ence The ordinary pedestrian „d it is not really that the 

unless accosted by an “Tuamtence unaware of those who 

pedestrian is out of contact, not t ® ^ persons he phys at 

pass He does not treat others "‘’"P jj unaware of the magical 
not responding to or observing e the street, but we 

mutuality of participation, eren ^^fusal to admit related- 

choose to pretend it isn t SO -elated to certain phenomena of 

ness and contact, may be ncipation is maximized In fact, 

mental illness where pretended n P p ^ precursor of more 

such “normal” behavior on our part may 

serious alienation , very training affor e 

I refer here to schizophrenia It may be tnat 
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the individual in a society that permits and promotes the frequent pre- 
sentation of the new also thereby contributes to the development in 
some of more serious forms of alienation In the simplest society, all 
may be intimates within kinship and hierarchical limits With the pro 
gressive complexity of society, there will be intimates and strangers in 
frequent juxtaposition, the latter of whom may be transmuted into 
enemies Such transmutation requires a considerable degree of parti 
cipation, far more than is required in the simpler societies, where 
strangers may not have so neutral a status Only in the most complex 
and sophisticated society will there appear the class of contacts called 
acquaintances and, again only m such a society, will there arise the 
stranger who is neither acquaintence nor clearly enemy, that is, the 
passing pedestrian Thus, in the more complex society, a whole spectrum 
of participant roles appear intimate, /amj/iar, acquaintance, stranger, 
street stranger, and enemy The permutations of participant trans 
action expand far beyond the inhmate enemy dichotomy of the closed 
society 


For the individual too long inured to intimates, too long enjoined 
to intimate participation, sudden propulsion into the world of acquaint- 
ances an street strangers has the effect of fostenng alienation or with- 
rawa t may be that, in the immediate requirement of limiting 
a^arent participation, certain members of the population too long 
* intimacy cannot tolerate or learn rapidly 

dnvpfn expectations Several responses may 

develop th.s s..uet.on, ell of them forms of ehenahon 


Alienation and Schizophrenia 

all-rnibracloK tvoe ^of ? shapes Among them an overbearing or 

ilip tnrliiifliioi * 1 Simulate openness Or 

ercemen fmmT T P-'-use. awaiting action or en- 

mav be the nre emni'”’ Another compensatory posture 

P^,; o^^trforp’el^i^rolfj^r 

.liming. mocVing. and indirection (Seller, 1937c) become modes of 
Tu'’ ““"‘“feiting participation In tins way 
and participation 

Ikrtnnd Ilnssell (19_1,) goes so hr .is to define ethics as a product 
of Mint he calls the greganous inslmct." or m other aiords, the dead, 
opmtnt in a culture of a seusitiaita to the problem of ingroup mores’ 
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(rjarticipation)” and “outgroup judgment" (pretended nonparticipa- 
& All of the above am seen in serious disorders sueh as sclnzo- 
phrenia L in so-called normal behavior. It is httle wonder that 

'"Tn tLsli”se\ ofSavL develops in the process of entry into 

and recovery from schizophrenia defined here 
tton expressed P— /trough m«^^ 

community of a psychiatric the patient moves 

and schizophrenia becomes more clea y self-contained, less 

closer to the sUuation "I?" ^tela closed ’com- 

»' 

progressively a community of one, 47,‘,tmls 

self and all others being seen as enemies or P°‘“ f tlfe 

the schizophrenic J* ®°w''the rest of the community, 

animosity he feels extended tow impelled 

It is only when he is infringed upo y ^ 

to react or respond with scorn, hostility, or other hmks 

(Sober, 1958a). Theparanoid«m a sense P,^ 

Contrary to other modalities ot the sen p 
entail withdrawal or narrowing of e me nlbeit a nonpartioi- 

paranoid is involved with a specia oxtens'on o' 

pating one. He includes more ".*“atng m^is the process, he 
to a greater extent than the ^ another, often aggressively, 

then intrudes upon others m -^allv thoueh the schizophrenic 

though not -cess-ily violent^ 

process involves the ehminati p„iture— intimate, familiar, ac- 

others in the complex community ° j essentially a problem 

quaintance. stranger, street stranger, ^ 

of interpersonal distance, size language and other special usap 

lem for ontoanalytic ^ phenomenological issue of size, 

of schizophrenia are secondary to tne p 

boundaries, and distance. » j ;« t reversal of the phenomcno- 

Nonetheless, as 'vouW be expected ma^rovers^^^^^ 

logic.al alteration of the inclu ‘"8 , opening to the otlier phases 

phrenia, there will develop an ^ develops in an interesting 

of interhuman contact or ‘ *hc handling of strange, 

fashion, however, and concerns p ‘ schizophrenic when most 

familia;, and intimate patterns. Initially, the 


• My parenlbeses. 
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alienated meets those who impinge with distancing mechanisms or 
hostility, particularly toward those expected to be normally the most 
intimate, such as parents, siblings, and spouses Exceptions to this pat- 
tern seem to be children, other patients, and sometimes former friends 
With the exempted group the schizophrenic will either drop the mask 
of msanity, though hesitantly, or replace it with a mask of formality 
and politeness This ‘ out of play behavior” is, of course, not true of 
those whose alienation has run to great depths or extended for a pro 
traded period of time 

In the process of recovery, however, or better, "return,” the reac 
tivation of the phasic relationship patterns shows several curious phe- 
nomena There seems to develop an alternating, or skipping, quality 
m reconstituting the severed normative relationships Thus, often 
intimates remain the last to be accepted m their proffered relationship 
In the suite of the successful intrusion of the therapist or surrogate 
intimate,® the patient may exhibit the least apparent awareness or 
interest On the other hand, strangers may evoke a surprisingly success 
ful reaction By this I mean that the transient doctor, nurse, or visitor 
becomes the object of excessive and ostentatious pseudo intimacy (in- 
tromersion), there is the appearance of seriously disclosing to the 
stranger confidences seemingly withheld from the officially designated 
therapist This ruse is intended to dissuade or throw off the impinging 
therapist, but does at least indicate a break in the alienation pattern 
and the redevelopment of participational flexibility Such a bit of busi 
ness passes, especially if the therapist persists despite his seeming 
rejection It should be noted that this facet of transaction usually fol- 
lows on the first tentative steps toward acceptance of the therapists 
intrusion Language behavior of the patient at this time actually re 
veals very little In fact, the only indications to the therapist that his 
efforts are being rewarded are usually in peripheral elements of 
behavior For example, it may be noted that there is an increased atten 
tion to appearances on the part of the patient his mood seems lighter 
and even at times gay, he will show an increasing pliability and less 
resistance to the requests of ward personnel and a certain readiness, 
even eagerness, to see the therapist, to whom he may not speak or speak 
only in cliches 

It IS certainly not that he is relieved of covert psychic trauma, since 
his communication is often either trivial or retains the mdirective (Scher, 
1957c), abortive, and abstracted quality of schizophrenic speech The 

• I shall not elaborate here the details of successful intrusion which is best xe- 
ser%ctl tor more technical prcsenlaUcm elsewhere SiifBce it to say that this is of 
course, not a simple maltcr, especially with the seriously alienated (Scher 1957d) 
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Dresentation of truly informational speech occurs only at a much later 

of the therapist are of some fthe rL of words, 

really meaningful transaction occurs ‘“/J ,,, „„ly the 

that IS, unverhahzable In *e region of huLans 

haziest reflection of the subtle eve immediately commu- 

This level of relatedness is ™“'edmtely felt ano ^ 
nicated It requires no mediation, rf Thu subtle 

or actions obscures and confuses trans ,, so potent 

and unmediate form of conamuoication is existence is 

and so embarrassing that little is f but it is the 

usually denied on confrontation in or i ^ communication occurs and 
modality through which the most vita u jj jc^el of 

through which therapy must occur 0“ ^■S;;;,";Seher, 1961e), 
immediate interpenetration, or vitocio j (Sober, 1961b) 

and It IS concerned with the reconstruct his 

As the individual-s return To the familiar 

capacity to deal with ® to relate more easily than to 

(ward personnel), he rnay aga ^na rebels or whom 

the therapist, against whoni he p without the key rela 

he attempts to shake off Despi OT content, 

tionship with the structures would occur on a more 

the reappearance of the other Sturm, Drang, und 

random basis and might not even „£ therapy and 

Liehe exchanged with the therapi , , T^e therapist should be 

cannot be evaded if true return is P „cy well achieve 

suspicious If negative reactions do not appear 

a stalemate rather than progression j o,^y be courted by the 

Secondary and transient surrogate nU-^ates y 
patient from among the familiars cast-off surrogate mry not 

as rapidly dissipated as Jemal process of which he is a 

understand the explorati^ and exp precipitate dis- 
part and may become offended a handling of intimate, 

patch Only much later does th proportions Perhaps the 

familiar, stranger, and so on. a schizophrenic to develop 

most difficult aspect of J because part of the back- 

is that of stranger and street 'trangCT .mmcdialc mlcrpcnc- 

ground of the scluzophrcnic is a 0«P sjmptoms 

tration or unity with Ins °'V' Pj ],ng .and to develop a face licliim 
Most of us Icam to dislnist this Ictiing 
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which we hide and survey our fellows for some time before we admit 
them to intunacy and then only provisionally This may occur in so 
complex a society as ours even in the face of factitious intunacy, winch 
characterizes much pseudo intimate participation The so-called ‘or- 
ganization man,” outer directed man, inauthentic man, is the product 
of this pseudo intimate development A term for the pseudo intimate 
that I find descriptive and useful is that of “social zombie ” 

The alienated or schizophrenic individual usually has failed to per- 
ceive and appreciate this very subtle latest invention of civilized man 
It IS one of the elements that has perturbed him about others and helped 
to alienate him from people, who, in his words, “are not honest ” One 
mask of the schizophrenic is a peculiar and unique sense of honesty, 
out of place with that of his fellows, who do not share it and with whom 
he therefore cannot communicate He has tried to do so but has been 
unaccepted as a result and has been pushed farther toward alienation 
(compare Dostoevski, The Idiot) It is really often only his caricature of 
normal dishonesty that he palms off as schizophrenia It is a mockery 
he promotes onto the world in response to the mockery he feels coming 
from it (Scher, 1957a, 1958a, 1957c, 1960) The return is consequently 
not an easy one 


Marital Participation 

Tlie schizophrenic is not the only one who reduces his world to soli- 
tary intimacy and external enmity, but the difference is that he has no 
free areas where the normative structures still persist The other signi- 
ficant example to which I refer is that of husband and wife Perhaps this 
reduction in the span of roles evolving between husband and wife is 
the reason for the Freudian (Freud, 1924) misinterpretation that love and 
hate are opposite sides of the same com Actually that is not the situation 

Perhaps a better way of understanding the violent shifts between the 
intimate participants in a marriage is to see them as similar to the rela- 
tionship matrix of the closed society In other words, if he is not com- 
pletely V ith me, he is against me, that is, there are only two positions, 
intimate and enemy Eacli partner includes the other completely, any 
indication of nonacccptancc, nonapproval, or nonparticipation is con- 
sidered complete rejection Each partner secs the other only as an 
extension of himself, and the self cannot deny the self A reflection of 
this pnmitive all-or-nothing law of relating is to be had in the Biblical 
injunction, "If thy e>e offend thee, pluck it out” Such is the case with 
manlal partners who struggle for intimacy, participation, and, at the 
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same time, individuation. Each must accept the other completely, allow 
the other his uniqueness, and at once establish a bond of completeness 
requiring no other. Inherent in each of these are inevitably contradictory 
elements that can be resolved only by inauthenticity, the hegemony of 
one over the other, or a state of mutuality and exclusiveness rarely ex- 
perienced. Thus, the alternative to the accomplishment of such identity 
in complete love of fullest participation is hate, which may result in 
armed truce (stranger pattern), open enmity, sometimes of murderous 
proportions, and in all too many instances, divorce. Otherwise, there is 
no explanation of intimacy turned to hate without understanding the 
broader pattern of which this is one detail. This, of course, presumes 
the existence of the sense of mutual warm interpenetration prior to the 
marital relationship. Naturally, if one or the other partner has a pre- 
existing problem of alienation and consequent nonparticipation, then die 
situation is foredoomed to failure, without enormous effort on either part. 

Even without pre-existing alienation, the rapid shift from partici- 
pant love to participant hate may be a relatively small step. When one 
partner sees Ae other as an extension and completion of the self, it may 
take very insignificant, but persistent, minute elements of regular dis- 
approval or disregard to effect the shift to hate. Like tlie water of the 
Chinese water torture, steady but harmless drops will induce serious 
disaffection. In this way, it is not uncommon for a patient to complain 
of a spouse, “It’s not ever anything very important, but everything I 
do is wrong, I can’t seem to please him (her).” Actually this is a dis- 
tortion on die part of the patient so complaining. 

What is really the case is that one individual (or both) operates 
according to one of two systems. As each partner is an extension (or 
inclusion) of the other— inclusion that is externally visible and thereby 
potentially culpable, that does not conform to the exact dimensions in 
the mind’s eye, is out of focus and therefore condemned. It is com- 
mon experience in human relationships that we can see the mote in 
the eye of the other and miss the beam in our own. This is particularly 
true if the mote and the beam are of the same size, shape, and character. 

In short, we very often condemn in another merely oiir own reflection, 
especially so if that other is, or in our view should be, a completing but 
more perfect version of ourself. The second circumstance in which we 
tend to provoke regularly by the water-torture method separation, alien- 
ation, and ultimately hate is that alluded to above, in which one or 
both partners bring into the relationship a condition of pre-existing 
alienation. Such alienation often takes a peculiar and interesting form, 
which I have described elsewhere (Scher, ct al> 1961) as the imperfcc- 
tivc mode. This mode of behavior has regularly been conbised with 
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so-called perfectionism. The latter term, as far as I am concerned, is a 
misnomer and an empty category. The only perfectionism I have seen 
clinically is that variety alluded to above in the problem of condemning 
the extended or hypostatized self. Certainly there is no perfectionism here 
but instead a variety of imperfectionism, or seism (Scher, 1961c); that 
is, the individual condemns, in effect, his own imperfection as seemingly 
actualized in another. By this means, a value judgment seems to be 
introduced that one imahle to apply to himself transposes to another. 


Imperfectionism in Depth 

Imperfectionism is a species of alienation. As the relatively normal 
sees and seeks for completion through participation, the imperfective 
seems always to be in the process of establishing a state of separateness. 
He cannot accept closure, or the satiety that comes with the moment of 
wmpleteness or with encounter in fullest participation with the other. 
Instead, he sets up barriers that seem incomprehensible to his partner 
or the other party so afflicted. The imperfective literally seeks for the 
aw, the defect, actual or ascribed, in any situation, action, or person. 
0 one or nothing can please him. Every experience or statement is 
^ dependent clause or diought denoting separateness, dis- 
satistaction, and incompleteness. Characteristically, such people employ 
what I have described as a "not quite" or ‘but if” speech pattern; every- 
thuig IS descnbed as aU right, but not quite all right. “That is a pretty 
hat, but not quite the right color, shape, or size.” 

nn couimon and pervasive pattern in our alienated cul- 
cln-jpnnc^ ^ rf ^ to the all too general fear of participation, 

not^^r ""“y schematized as A but 

rima lnofsn “ = ^' " always foresworn. It is a 

detail. It is a state 

iTrolrs . *<= -•'Ole). What phenomenolo- 

tfco^isten enn i ^ Pa-eived by the other, 

fo tte annmarl ® ’’T ‘ '“J?'"''*'"' "f ••■« 'vhole. The person so exposed 
n leHi^FX •" main but demurred 

He fek’ alienated by the a LatorTnd ""answer^le pretext 

• . 1 , . V “ , and without recourse. What is most 
m. K q ‘•"'t the onus of who is rejecting whom is curi- 

ous > shifted, and the rejector feels rejected by the re/eefee. Furtl.er- 

ZZ’ZVZ •« '■■'•aah the nnaeceptabilily of the 

rejectee by the rejector. Tl.e rejectee can never find truly common 
ground or common cause with tlic rejector, since none is allosred and all 
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measures taken to find complehon and parhcipation by the rejectee are 
uniformly given the “not quite treatment 


Imperfectionisra and the Genesis of Schizophrenia 

A special case of this imperfective pattern has been given wide cur- 
rency in die so called “double bind” hypotliesis (Bateson, et '^. ^6) 
ThiTthesis holds that the rejectee or alienatee is placed “ ^ 

being “damned if I do and damned if I don t by the individual I have 
called the rejector or alienator Although this is a specia case 
imperfective mode, I think more has been '"“f / 

iisuallv described or at least commonly accepted, the figure employing 
Tappm^h; often said to be the mother of a 

at Jls the father (Lidz and Fleck I960), ^and even, ^ occa.on,^^ 
S of eat-Lnd — 

and frustration on the part ot a nndoubtedly imperfectionism 

mode IS an extremely common one Vetheless, 

begets imperfectionism by ' „„„ fo, the development of 

imperfectionism is certainly not a q 
so called schizophrenia 

• Elhs (1962) presented a ^ 5 ""S' mpSf ”tionisS'‘°as error'’.yn no 

at severing the dependent nonclosure . ^ , ^yj^cj, maintains the imperfective 

cenlmg the so called faulty logic (or “ “^ederidoation as such It is instead 

posture Imperfectionism is a phenonie j ^ means by w ic 

Lhedded m the matrix of the reteivn * * ° JJat seems only moderately nn- 

the avartheui of alienation is beta"" n™'***! « “ Tl'nv 

reasonable and naggingly what Ellis has suggested therapeu ^ 

force for maintaining distance and a closure device (Scher Geisser, an 

IS only the employment of one „nctosured imperfective sequence 

paigne 1961b) to round off the J jj,,, tendency lor incompletmg un 

(Scher 1962c) Such a sequence arises out imperfective variety of non 

te^Ltmg ideation to develop m the vacuum of^lhe^^^^^ 

participation It is not the ideas tha fl962) approach may also be teen 

although they may help maintain ■> Elli* (l»J,^JP„aer either 
a clinical example ol what Mowrer ( I960) «« i^ptcsents an example of ^ 

or counter-conditioning Ellis ( P <an bo undentood 

rently common tendency to seek at 
only In terms of the process of Iran 
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Quite the contrary, as is obvious, many people not too seriously ad- 
dicted to the imperfective mode of operation seem to fare relatively well 
in our alienated society. Schizophrenic behavior, as I have pointed out 
elsewhere (Scher, 1957a, c, d; 1958a: 1960; 1962a, b), must be considered 
in quite another context, perhaps a context quite the contrary of that 
currently held. In fact, a revision of our whole premise of so-called 
emotional illness and its origin may very well be in order. 

When I first began speaking and writing some ten years ago about 
the ludic, or play, aspect of the situation known as schizophrenia and 
the decision element in it (Scher, 1950), this suggestion did not find 
great favor. Since then many of these views have become more widely 
accepted. Yet, as is not infrequently the case, that which gains the lime- 
light tends to do so in an incomplete and perhaps excessively dramatic 
form. Mental illness, alienation, schizophrenia is certainly not a myth, as 
Szasz (1961) grandiosely proclaims, despite the ludic aspect of it, 
which he seems to has misinterpreted as the entire situation. As I have 
stated previously (Scher, 1957a; 1962a), schizophrenia has its origin in 
a quite different situation from that of the “double-bind” (Bateson, et at, 
1936) and is a considerably more complex situation tlian mere imper- 
sonation (Szasz, 1961; anonymous, 1961) or ludic behavior (Scher, 
1960, 1957a, 1952). 

In fact, a much more reasonable thesis of the origin of schizophrenia 
and one considerably more in line with the growth of the "affluent 
society (Galbraith, 1958) must be entertained. To digress for a moment, 
such postulates as those of Bateson (1956), Jackson (1960), and Bowen 
(1959) depend essentially on the principle, one way or another, of the 
rejecting and/or malevolent (unconscious) influences of those around 
and close to the patient. I believe that quite a contrary hypothesis has 
been demonstrated and elaborated (Scher, 1957a; 1962a, b). This hy- 
pothesis is what I have come to call the sanogenesis (healthful origin), 
or at least the nonpathogenesis, of so-called emotional illness, and more 
particularly that process known as schizophrenia. What I mean by this 
perhaps daring thesis is this: Emotional illness is the product not of too 
much pain and trauma, hut of too little and too late. Pain and trauma 
are normal: they are necessary and vital concomitants of healthy growth 
and development. To have been spared “the slings and arrows of out- 
rageous fortune, and hy opposing end them" is to have been spared the 
possibility' of having become fully alive, of having come to normal 
adulthood, of having come into the possibility of fully parUcipating. 

The so-called neurotic is one who has been to a large e.xtent spared 
from the full force of failure, disappointment, even humiliation. At the 
conference on the patient and Uic mental hospital in Boston, in 1955 
(Grccnblall, ct at, 1937b), I attempted to express this requirement in 
tlie treatment of the schizophrenic patient and, praesertim, tlie role of 



Sober • Mmd as Participation 369 

Its absence m the ongm o£ such processes At that time, I 

this in an epigrammatic form that has had some currency since The 

Rowing chill I felt, needed the No of love as well as the Yes of love 

Ihis concept of the requirement of proper ‘^r"! af lleif 

a set of events was entailed in the concept of closure (Scher, etal 1961) 
Thus failure, disappointment, and humiliation are events subsidiaty to 
and subsumed under the general concept of 

painful and some may even be met wi h « y ^,„„„enon 

ful acceptance such as experienced in ^ structural ward 

iS 

approach to die schizophrenic (Sen , ; ~ fr»r tVip adult years 

where failure and pam are reserved more Cg 

the necessary preparation for and ® 

tends to be P™f llnTenl to seek pleasure and 

avoid pain, has been distorted into th comfort are equally 

pam and seek pleasure Certainly P*®^”®’ ’ ^ forward to define the 

vital in normal growth, but they /“‘JX ,o <3o 

entire condition of man as there is cu ^ , j t Scher 1957a, 1962a) 
Consequently, that child who is f ® fif ’f„’o“T;ain and 

from die simpler and the more comp ex situations when diey 

anxiety will be unprepared to cope wi equally 

arise, as they inevitably do, at a later age In fact he w^ q^ 

unprepared to cope with P ®-- J^nor^l .otril^nate it It is 
evaluate it and savor it in all its c«„f,nn not dehying it, that is 

therefore ferminaUng or closuring ^ ‘ society, the loving so 

the problem Thus, paradoxical y,ii „of and by its excessive 

ciety, that by its wry conditions that u-ill tend 

urge to preserve sanity estaohslies J 

to destroy it , , , m some cases, sclnzo 

How then, does tins lead to ahena . 
phrenia? UTio cannot, or dare not f®®' ^ „nd ccrtaml> cannot 

Ivon feel great pleasure He cannot , „.„os.t, that 

feel full participation, winch is tlm gre gratification there is no 

in the Freudian s>stem, aside fro ^ ,.an ,t rcall> 

clearer description of the fullness an tnnsposed into >\ords 

be put into words an> more than ^ .5 5 „I 1 not schiro- 

Ahenation howcacr. c\en of a Wliere then is the line 

phrtnia, alUioligli it is certain) P, ,-,ncl> of ahcnalion change if 

of demarcation, where does the S’f ®" _;;;"‘;;>nia’ Tins shift ans« out 
It docs into the more csotic p an nrocrcssi' c massing of momcnls 

of a failure to he able to cope with the prog 
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of pain and strain in one deprived of the preliminary experiences of pain 
and strain m growing up Alienation is a product of developing in a 
culture and/or a family that limits through pre-emption the apogeal 
satisfaction of responsible individual accomplishment and at the same 
time fails, through such devices as imperfectionism, to give the individ- 
ual a capacity for self closure, but these alone are not sufficient grounds 
for the state of schizophrenia 

It IS, as I have outlined (Scher, 1957a), those sites of major shift to 
new responsibilities, new and unfamiliar tasks, with all of their inherent 
travails, that become the moments of decision for or against so-called 
schizophrenia This is a decision (Scher, 1960) that is not entered on 
lightly or merely by way of joke and play When the perception on the 
part of the individual is that the pain of existence is too great to bear, the 
moment of decision arrives This pain, by the way, is not in itself too 
great but so appears to an individual uninured to normal pain as noted 
above All schizophrenia passes through a phase of depression or the 
withdrawal of affectual relations with the outside world, prior to the 
actualization of the commitment to the schizophrenic posture The per- 
son contemplating this departure has already given full consideration 
to the possibility of suicide and through cowardice or courage has re- 
jected this solution Many have even tried it, seriously or abortively 
It IS only in the full congizance that they neither fully want to die nor 
fully want to live that the schizophrenic mantle becomes the coat of 
choice 

This, then, is no disease process, aldiough it is an attempted solution 
to a dis ease state Unfortunately, it is no solution, but only a prelude to 
a more constant and, at times, irreversible state of progressive dis ease, 
since pain unopposed tends to amplify and extend itself This amplifica- 
tion may then become the trap through which greater hopelessness and 
despair become a way of life Although schizophrenia may begin as a 
posture, It certainly does not persist as one, any more than acculturation 
to any way of life can be indefinitely resisted and played at This last 
aspect, that of acculturation, makes the process m its more chronic 
forms so difficult to cope with On the other hand, it is the freshness 
of the decision and the firmness of the resolve that in its earlier phases 
renders this era of the development of schizophrenia no easily solvable 
problem either. 


Alienation, Participation, and Society 

One might well ask how* all the normative subtlctj, alternation, selec- 
ts it\, and \anet> of interpersonal expression and attitude develop How 
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does the child learn to formulate these shadings of action and response, 

which may lead to ultimate alienation or joinmgf discrete 

For the newhom, the world is probably a series of flashes discrete 
and hazy images and impressions, disregarding temporal and spaha 
a^av Promesfively, he views thmgs and people in more form and 
orde^ but the mfant who smiles is not smiling out of love, care, or even 
TmXon 1 contrary, he smdes by way « “ 
mLcles and later smdes to reinforce the pattern In facb « “ 

he learns to relate the mothers smde to f ^^^triier 

hut through touch and perhaps largely ^ pggjj a-boo 

mouth and^ace and also his own 

phenomenon of which Maurer (19 ) P . £ £j,g project 

Ln of tactual, visual, -f, 

of the mfant to integrate these modahties 1 lauahter and pros 

S: “ 

a solitary , v _d nf activity on the 

It would be a gross mistake to contuse th« Mot a 

part of the infant as participant in e ®c stimuli, but he 

tory, isolated, much as the p 7 e^penence The infant 

IS not responding at the level of s are 

IS an outsider, a p Xdult and ascribed to him by the 

varieties of emotion available to 

. i. , or..mnl in the process of condition- 

The mfant knows not love, he is a • „echanically and by rote 

mg to the world He is learning ® j p certain mooemenl 

There is no magic for him only senes of trials and steps, 

toicard order promoted by others ^ ® . Piujt come much later 

only partially or incomplete V pjp]t jp ascribe the possibility 

It IS a crucial mistake on the p ^„l„ch he is perhaps capable, to 

of real mtunacy and participa i . nonetheless an alien, 

die mfant Tlio mfant, soft and cuddly p ,s no ivondcr 

a stranger to the subtle and deep emo tlirough death, divorce, 

then that die child who loses a pare dgpU, of feeling the 

or scpar.ation may never acquire f P 

parent later might wish „r/idiicf of an ovcnncchamzcd 

Alienation then is not n ^ ,„/anf out of nhich he may 

society, hut is instead the j must repeat, is the initial 

grots to a greater or lesser ex cn Harlou’s (19oS) monkep 

L\ natural state of man Little -„ffcction- as touard 

can come to regard esen the wire mesh cq 
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a real mother Thus, nature has endowed man only wilh being a stranger 
m an alien world and only the posstbtlity of achievmg greater feelmg for 
his fellows, greater participation with them It is for this reason that 
alienation is so pervasive a situation and not merely the superimposition 
of the acculturating process Man is bom separate and must acquire 
Uvomg He must achieve the movement from the solitary to the partici 
pant and only at great price He must chance the movement from the 
one to the two that is one m the highest sense This is the problem of 
separateness and togethering (not ‘togetherness, a pathetic expression 
of a static, nonexistent state) 

Alienation is, then not an alien state to man but a native one Its 
persistence occurs m the failure to develop the capacities for the finer 
shadings of participation and is not a defect of the more complex society 
that produces out of whole cloth ahenated man m an alienated society 
Perhaps the greatest mfluence exerted by a socially automated so 
ciety such as ours is the narrowing of territory and accelerating of time 
induced by the geometrically expandmg population It is useless and 
feeble to inveigh agamst our culture for producing that to which it is 
only a party 

It IS for this reason that so much of the emphasis on man's alienation 
and the consequent assaults on our society as causative are of lunited 
meaning That man remains alienated and does not move toward par 
ticipation is traceable rather to the tendency for there to be an initial 
drag retaining him m the simpler solitary state and the failure on his 
part to overcome it It is only through heroic efforts that he can shake 
off the dark of alienation and break through into the dazzling light of 
participation It is only through an understanding of this pnstine and 
preconditioning position from which man starts that we can fully appre 
cnte tlie greatness of his accomplishment in overcoming it and the rea 
son for so many individual failures or lunited successes 

Man is bom alienated and only through enormous effort accomplishes 
participation As early as he could mark off and delimit, he has been 
imohed in separating meum from tuum, Caesars from Gods, only m 
his progressive sophistication of feeling and awareness has been able to 
discover the me and thee, the Gaius arul the Gaia Thus, prior to tlie rule 
of law, prior to the rule of ethics, is the rule of self apart Law helped 
man wath the horizontal process of demarcating and later with that of 
joining but ethics evolved out of man’s vertical longing, the longing of 
the inner self searching for its other, its higher self Ethics discloses the 
rule of fit and participation Echgion is tlie combining force, that rule 
of fullest participation and union, where vertical and horizontal have 
their crossing and extend in depth 

How much higher can man ascend? How astral is his flight? That 
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man can Hy we know, that he can transcend we suspect 

Taking hrgh in the sunlit silence,” svdl he lose the pulse of Ae earth? 

Will he in learning to master, lose his hard-won ability to feel? 

Mayhem, who has learned so much. wiU your wax wmgs melt? Will 

you XXleZ^^ and find no trace of 

S ^To%r Httm'rHome and find ^ 

To lose the painfully acquired nctoess of ‘ ^ 

you now? 
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The Mind’s Involvement in “Objects”: 
An Essay in Idealist Epistemology 


The present paper calls for a few preliminary observations. I shall 
make as few of them as possible. 

1. I appear in this volume as a representative of the "idealist" tradi- 
tion; but there have been many brands of idealism, and the cleavages 
between them are often deep. The standpoint from which I shall be 
writing is that of the post-Kantian idealism that dominated the philos- 
ophy of the English-speaking world in the late decades of the nineteenth 
century and the first hvo decades of this. Rightly or wrongly, I am 
convinced that post-Kantian idealism has still much that is of value 
to offer to philosophers today and that the main reason why this is not 
recognized is tliat why it has to offer is so little knosvn. 

— For (post-Kantian) idealism the theory of mind— to which the 
present volume is devoted-and the theory of reality are in the last 
resort, one. It would be futile, therefore, svithin the limits prescribed 
for this paper, to try to deal svith the idealist theory of mind in its full 
scope. To readers with any knowledge of idealist philosophy the treat- 
ment could not but appear intolerably superficial; to the uninitiated it 
would mean little or nothing. Even on the restricted topic I have 
dcctcd to write about-tho idealist view of the mind’s involvement in 
"objects”-! have found myself obliged to accept the furtlrer restriction 
of eschewing metaphysical argument and adopting an almost exclusively 
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most distinctive of, the idealist very far from 

3 Within post-Kantian idealism “f ^ error 
neghgible Hegel is no doubt the pro Hegel’s disciples There 

to suppose that later idealists ^ respeLve versions of ideahsm 

IS a strongly mdividual flavor ^ ^,0 movement hke 

offered by outstanding p„„gle Pattison Perhaps only 

Green, Bradley, Boyce, Bosanq , j,g gaPed an “Hegelian ’’ 

Bosanquet among them could wi any epistemology than 

The ddferences are less strongly preferred the epis- 

m metaphysics, ivhich “ J that there may be ocrasions 

temological approach But I shall n y 

m tbe following pages where what 1 re 
might with greater accuracy be described as the 

theory that to me seems the soundest tPat I shall be 

Adoption of the epistemologic^ f “covnition indeed, the paper 
constantly talking in this paper ^ | f of the idealist theory 

will m laVge measure be an 

of cognition Unfortunately, Ws vocabulary It cames 

of the less satisfactory words in the philos P Perhaps a brief 

misleading suggestions Jhat °"® outset will be the best way 

terminological note on cogni jj f^om its use 

of ensuring that in what follows f ^tended to do is 

The need of a word to do “8"’'*°” g,oed that there is a 

hardly open to question Almost ^ ^ ^^pose in- 

mode of mental activity '^h°se spec.Bcjm 

stances exhibit very varying egr denote this mode, applicable 

ization of that aim We want a -“-I f ^e of considerations of 

to the whole range of its ms a falsity "Knowing’ obviously 

their actual success or failure, ei ^ contradiction in terms 

will not do, since a knowing * general favor is cogniz- 

r*. -p 7s.“ 

a good deal of its original discomfort closely akin 

so rtiat to speak of ‘false fiVc “false knowledge IBm 

,o that winch ve feel 
before me is an elm tree 
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my thinking that the tree is an oak properly be described as a cogntzing 
that it IS an oak? It is hard not to feel that so to describe it comes very 
near to being an abuse of the English language You cannot “cog 
nize,” one is inclined to say, what is not the case You can “cognize’ 
that the tree is an elm, since it ts so, but not that it is an oak 

Could tile language of “cognition” m such cases be defended on the 
ground that, tliough we are m error m thinking this to be an oak, and 
though “cognizing” does imply apprehending correctly, we are never- 
theless correctly apprehendmg something— namely, the false proposition 
that this IS an oak tree? But clearly there is no help to be had in this 
direction Instances are easily enough conceivable, no doubt, in which 
what we are doing is simply apprehending correctly a false proposition 
But, of course, that is not at all a proper description of what we are 
doing when we tlunk that this tree is an oak The essence of what we 
are doing is not correctly apprehending a false proposition, but mis 
takenly thinking that the false proposition is true, and the whole trouble 
IS to see how, without violating ordinary usage of the word, we can call 
this mistaken thinking a cognition 

And yet, are the possible alternatives to “cognition” that might occur 
to one in any better case? One might perhaps be tempted at first to 
fall back on thinking,’ which is at least free from the particular dis 
ability we have noticed in “cognizing ” Most people would agree that we 
can think erroneously as well as think truly But the term “thinbng” 
has specialized associations that fit it very ill for the genenc use pro 
posed It IS sufficient to remind ourselves that we commonly distinguish 
bet^veen, and even contrast, thinking and perception Yet perception is 
certainly among the most important of the mental acts which we should 
want our general term to cover Clearly we cannot conveniently use it 
to cover a term from which it is commonly, and as a rule rather sharply, 
distinguished 

Could we do any better with "believing” which shares with "think- 
ing the adNantage that cither truth or falsity can be predicted of it? 

I '-1 1 Whatever ought to be understood 

!)v beher (and on this philosophers by no means speak \vith one voice) 
U is at least common ground that it is not an act or process We talk of 
beher in terms of states occasionally, and of dispositions more often, 
but no one talks of "acts’* of belief, or of believing “processes” Yet it 
IS precisel) a mode of mental activity for which we arc seeking an appro- 
priate name Central among the phenomena to which the name is to 
l>c applied arc judgments and inferences, which are neither states nor 
dispositions, hut acts or processes (A judgment or an inference may 
lie, perhaps must he, accompanied by a belief, but neither a judgment 
nor an inference can be regarded as an Instance of belief ) 
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“ “ec.d.ng how best to e^ound the .^e^st 

one has to face at the outset a i ly . nost-Kantian idealism 

Acquaintance with even the genma c ar , , today That this 

rr Its 

hnef and intelligible nresentation this entails will perhaps 

On the whole, the problem of p of cognition inirectly, 

be best solved if we approach t « > orihcal reaction to 

allowing it to emerge as far a p familiar and most 

the kind of views about “S'" quite so paradoxical 
widely approved at j 5 ht Contemporary theories about 

a procedure as may appear at g ,»niorw cognition, and though 

co^ition have to do m the ^rtS^Tperstmcture many 

these theories do of comse n,e very seldom to be 

novel conceptions tbeir basic pr en,pincist thinkers with whom 
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Our procedure, tlien, will be to consider the analysis of sensory 
cognition which is typical of present day theory, explain just where and 
on what grounds a critic bred in the idealist tradition would find this 
analysis unacceptable, develop therefrom the mam features of the ideal- 
ist’s own tlieory of cognition, and, finally, exhibit the imphcations of 
the idealist theory in respect of * the mind’s mvolvement m objects ” 

We shall take our start from, and indeed long contmue with, sensory 
cognition in its simplest form, for it is on the correct analysis of this 
that almost everythmg turns I am referring to such cognitions as are 
popularly described as *the seemg of a color,” ‘the hearing of a 
sound, and so on They could also be mdicated by saymg that they 
are such cognitions as most philosophers today would regard as in 
stances of the ‘ sensing of sensa ” A formal defimtion is, however, ob- 
viously desirable, and it is not too easy to give The trouble is that a 
defimtion of simple” sensory cognition is very liable to beg questions 
which ought to be decided only m the light of the subsequent analysis 
A defimtion that avoids question begging must do so, I fear, at the 
cost of being cumbrous, and I certainly cannot claim elegance for the 
attempt which follows By simple sensory cognition (hereafter, for 
brevity s sake, I shall drop die prefix "simple” save where misunder 
standing might thereby arise), I propose to mean "the unmediated cog- 
nition of those qtialia which are commonly classed as ‘sensible’ on the 
ground that expenence gives good reason for believing the cognition 
of them to be in all normal cases specifically conditioned by stimulation 
of our organs of sense ” 

We can list as follows the most important issues that are not pre- 
judged by the way the defimtion is framed 

1 \Vhether ^ere is-as the title "sensory cognition” tends to suggest 
that them is~a distinctive cognitive mode of pure "sensing” 

2 mat sort of "being” belongs to the qualia cognized m sensory 
cognition (hence our adoption of the noncommittal term qualta) 

3 Whether the quaha are objects cognized by direct inspection (for 
though all direct inspection is unmediated cogmbon, it can by no means 
be assumed that all unmediated cognition is a matter of direct inspec- 
tion) 

4 Wliether there can be sensory cognition in which nothing, besides 
ulnt is sensible is cognized, and if there cannot, what is the relation of 
the “something besides” to the “sensible” m the cognition 

Noiv to each of these questions, which are of course closely inter- 
locked with one another, most philosophers during the last thirty or 
fort> \cars ha\e been ready with a pretty definite and confident answer 
Tlic) maintain that 
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1 Pure sensinc is a distinctive mode of cognition, 

2 Sl%“cogmzed by sensmg are actually e.stmg entu.es of 

“"s quaha are cognxzed by sensmg as objects of duect mspecbon 
“‘^4 Sensory cognition of the qualm does not essentially involve the 

that they are supposed to be “S^'fed tte p ? especially 

-sensa” or alternatively 7the mind m 

appropnate to emphasize die virtual passiv ly 

hension-their aspect of > jj, ^hich returns the above 

It Will be convenient to labe theory of sensory 

answers to the above questions the sense datum theory 
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■ a patch of red ’ We are supposed to be able, by sensmg p 

to cognize a patch of red Can we? relation of the "red to the 
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“patch Let us ^“'^lal we also sense some spatial configuration 
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of the red and of the IS To apprehend a red patch 
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In point of fact sense datum „„ choice of “patches 

standable symptoms eng uitll talk about a patch 

of color to exemplify “sensa Beginning 
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red” being the sort of tiling of which we are directly aware in sensing, 
they tend later to drop the “patch” and speak of the sensum as though 
it were just the “red,” or (sometimes) “this red.” And it may be that 
they would justify their earlier language on the ground that it was 
intended as no more than a preliminary description which would suf- 
ficiently serve its purpose if it drew the reader s attention to the sort 
of thing that is meant by the term "sensum.” It was not intended as a 
precise statement of that which is directly sensed. This, the sensum 
proper, is just the "red.” 

But at least equal trouble then threatens the sense-datum theorist 
from another direction. If all that is present to sense (or to the mind qua 
sensing) is just the “red,” then the experience, whatever else it may 
be, is not a cognition. Cognition, we must remind ourselves, is the mode 
of mental activity whose specific concern is to know. As such, it pre- 
supposes (just as knowledge does) independently existing objects to be 
known; and every cognition is an attempt, successful or unsuccessful, to 
“know this objective world, i.e., to characterize it correctly. If what is 
apprehended be not taken as characterizing the objective world or some 
constituent thereof, then the apprehension is, from the standpoint of 
actual or possible knowledge, and therefore from the standpoint of cog- 
nition, as good as nothing. Of this it seems to me that anyone can 
convince himself by simple experiment. Let him contemplate (or try to) 
Just “red,” without the acceptance of it as in any way or under any 
conditions characterizing the world which in cognition he is seeking 
to know. If he contemplates it to the end of time he will still not find 
it conveying to his mind any information of any sort about anything. 
To call such an ej^erience a cognition would be absurd. Only if, and 
insofar as, the red as experienced is taken as characterizing something 
in the world which in cognition we are seeking to know, can our expe- 
rience of it even begin to have a relevance for the business of cognition. 

Later we shall have occasion to elaborate considerably the point 
we have just been trying to make. But in principle it seems to me to 
be sufficiently made already, and I shall take it as at least provisionally 
established that even the most elementary sensory cognition is "cogni- 
tive at all only if its sensible quale is cognized as characterizing some- 
thing in an independently existing objective world. How far removed 
this is from the view of the quale as a sensum directly apprehended by 
sensing, I need not stress. 

Let us him now to a different, and perhaps simpler, objection to 
sensor}' cognition as the sensing of a sensum. 

mat of the “red”itsclf in sensory cognition-quite apart from any 
relation it may hear to something which it characterizes? It will bo 
agreed, I suppose, that the red, if it is to bo anything for cognition, must 
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be apprehended as red; or at all events as some 

we have to allow for cases where we do genumely ® 

minate color to which the name “red” is “nvcnbonalty afccd bu^ do 
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We are not on this account debarred from cognizing it as a determmate 
(though to us, of course, nameless) color It is true that in adult life, 
smce we have by then gained possession of the general notion of “uni 
versals,” even a sensory cogmtion may well be, perhaps usually is, a 
cognition of the quale as a universal But it does not seem plausible to say 
this of our earliest sensory cognitions In these it need not enter our 
heads, so far as I can see, to tliink of the ^uflZe-character we cognize as 
a character belonging to, or capable of belonging to, anything besides 
that which we here and now cognize as having it Later on (probably 
stimulated thereto by subsequent cognitions of what seems to us to 
be the same character in other things) we may well come to regard a 
particular guaZc-character (and, generalizing, any particular quale 
character) as something capable of identical exemplification m an indef- 
inite number of mstances Then we do have the notion of it as a uni 
\ersal, and we are likely m future experience to have many cogmtions 
of what we then take to be (idenhcal) exemplifications of this uni- 
versal At this later stage, too, looking back, we could say with a certain 
justification that even our initial apprehension of the quale was "the 
apprehension of a universal ” What we should not be entitled to say, 
however, is that it was the apprehension of the quale as ( or as exempli- 
fying) a universal The initial apprehension is simply of something as 
having a determmate character 

The point is not one of major importance for the purpose of this 
essay, and I must not labor it I have deemed it desirable to touch 
ne y upon it, however, if only because it behooves anyone who sets 
out to rebut the extravagant claims often made for sense in sensory 
cognition to guard himself against the countercharge of makmg equally 
extravagant claims on behalf of diought 

From die idealist criticisms of the sense-datum analysis of sensory 
cogmtion that have been so far advanced we can perhaps begin to 
iscem e ineaments of the idealist's own positive theory dimly emerg- 
ing Ihey should come into much clearer vision, I think, at our next 
stage, even though wlnt we are to consider there is, formally, not much 
more than a corollary of what has gone before 

Sensory rapition, x\e saw, is always the cognition of something as 
charactenzed by a sensible quale, the cogniUon, eg of x as red Now 
IS there any difference bet^^ccn cognizing x as red. cognizing x to be 
red and mentally affirming (or accepting) the proposition "x is red"? 
So far as I can see, none whatever They are three ways of saying the 
same thing Tlie third way Ins superficially a rather different look from 
the first (e\cn \shen bridged by the second), but that the difference is 
onl\ apparent, not real, seems clear enough when we attend closely to 
that m our cxpencnce to which the expressions refer Nor is there any- 
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thins in the least surprising about this. It seems even obvious that if 
an experience is to be a cognition, it must be of such a bnd as to find 
its appropriate verbal expression in the proposition. Presumably no one 
would be prepared to call an experience a ^ 

formntive (or misinformative) in some way about something I mus^ 

fmmfiWrn 
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LtTt making it clear to “"y -“f “"dency, which “proposition 

is intended. Still, if “judgment has even 
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has not, to mislead in this way, we ought certainly to prefer "proposi- 
tion” unless some special advantage can be shown in the former term 
which outweighs its disadvantage. Is there any such special advantage? 

I think that there is; although only in those cases where the "uni- 
verse of discourse” is epistemological or metaphysical rather than (in 
the traditional sense) logical. The advantage is this. The content judged, 
the "proposition,” is an abstraction. It has no being in itself, but only in 
relation to a mind which afBrms or denies or at least entertains it: and in 
an epistemological or metaphysical discussion it is vitally important not 
to forget this. The advantage of using the term “judgment,” which, as it 
were, looks both ways”— both to what is judged and to the judging— 
is that it becomes virtually impossible to forget it. To the logician this 
is a matter of indifference. He has no need to bear in mind that he is 
talking about abstractions, since none of the questions he raises about 
them, qua logician, will be affected whether he remembers or forgets it 
There is nothing to be lost, and there is something to be gained, by his 
preference for proposition.” But if the epistemologist or metaphysician 
forgets that propositions are abstractions, the danger is very real. He 
may easily slip, and not seldom has clipped, into thinking of them as 
actually existing entities with some kind of "reality” of their own. Then 
the fat is in the fire. All sorts of vexatious problems arise which are in 
fact pseudo problems. What kind of reality or existence do propositions 
have, and what, above all, are we to make of false propositions? Pseudo 
problems generated by the hypostatization of abstractions have had a long 
dstoty in philosophy, but we can at least safeguard ourselves against 
this danger in the case of "propositions” if, save in strictly logical con- 
texts, we abandon the term in favor of "judgment.”^ 

Let us pass to the second matter for preliminary consideration. I 
nave spoken above of judgment as (mentally) affirming or accepting 
a proposition Idealist usage has generally been to speak of "affirming 
(sometimes asserUng”) and leave it at that. I believe this usage to 
e essentia y correct, inasmuch as, in my opinion, “accepting” a propo- 
sition IS just an ine^lidt “affirming” of it. But it does seem to me that 
when judgment w described in terms of “affirming,” and it is not made 
clear that this is intended to cover not only affirming of which we are 
explicitly conscious, but also affirming the consciousness of which is 
very Jar from explicit, then the doctrine “all cognition involves judg- 
ment IS apt to provoke avoidable objections that arise from mere 


, mJ; n \ ^ ‘ 1 ^ so^^Wod “philosophical logic" In 
y^hich Idealist phUosophers lias o been primarily Interested is much closer akin to 
epistemology and e>cn to metaphys cs. than to «hat has traditionally been called 
•logic, svlucli accounts for their preference for the term “judgment" even In works 
that bear the title Logic, 
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misunderstanding. For it is in fact the exception rather than the rule 

in cognition that there should be an «=Pl'“V°““Trrto th^TmaU 

We are explicitly conscious of affirming only in reg 
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ist analysis, their sole being is as characters predicated of some subject 
in a judgment (Not, of course, that the idealist would wish to deny 
that we can abstract this element from its context in the judgment and 
consider it per se But the crucial point for him is that, as so considered, 
it IS an abstraction, and that to lose sight of this fact is productive o 
a stream of ruinous errors ) The difference between the two analyses 
IS indeed so far reaching that there is scarcely a problem of any philo- 
sophic interest about the external world that is not profoundly affected 
by it Some problems, of first rate importance on the sense datum analy- 
sis simply disappear if the judgment analysis is accepted— the problems, 
for example, of the ontological status of sense-data and the relation they 
bear to ‘material objects,’ and m particular the problem whether ma- 
terial objects so called are properly to be mterpreted as logical con 
structions out of sense data It ought to be unthinkable, therefore, for 
a serious philosopher to accept either analysis without a thoroughgoing 
attempt to appraise fairly the claims of the other 

Let us ask, then, how the judgment theory of cognition would meet 
the kind of objections most likely to be urged as fatal to it by the 
votanes of sense data 

A convenient starting point will be a criticism which has been found 
convincing by some able philosophers, but to which I must confess I 
have never been able to attach much weight 

The cntic concedes that whenever there is a sensory cognition there 
may very well be also, and even always, judgment The “red” of a 
sensory cognition is, quite possibly, always judged to have some shape 
and some size and to stand in some kind of spatial relations to other 
items in our experience at the time But the fact (if it be a fact) that 
there is always judgment m sensory cognition, he argues, has no tendency 
to disprove that there is not always also in sensory cognition a “given 
which is merely sensed-a “sensum” On the contrary, the judgments 
just mentioned about the red presuppose a red which is cognized other- 
loisc than tlirough these judgments And what can this “red” be but our 
old fnend the sensum? Accordingly the judgment theory of cogmtion, 
insofar as it aims to replace, and not merely to supplement, the sense- 
datum theory, must ho rejected 

It seems to me that this criticism misses the essential point of the 
idealist doctnne Certainly any judgment which is about the red pre- 
supposes the red as already other%vise cognized But then this judgment 
—let us call It judgment B— is nof the judgment which the idealist is 
referring to when he claims that judgment is involved in sensory cogni- 
tion Tlie judgment which tlie idealist finds essential to sensory cognition 
IS not one about a (cognized) red, hut one which first constitutes this 
red as a cognized red at all Obviously tlic latter judgment— let us call it 
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judgment A-does not presuppose a red 

idealist may be wrong in his argument it is judg- 

all sensory cognition. That is fam ^ ignoratio elenchi 
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The line of argument which has long seemed to myself the most hope- 
ful on this perplexmg question is as follows In all sensory cogmbon the 
cognizing mind is aware of a compulsion to make the particular judg- 
ment it makes, and the compulsion is experienced as one that is not intel 
lectual or logical in character Judging m a given sensory situation that 
this IS red, we do not feel free to judge it to be any other color, and yet 
what compels us to judge it m this way is not, we know, any sort of 
intellectual necessity that it should be red An ‘‘extralogical’ compulsion 
imposed upon the intellect in all sensory cognition must, I think, be 
accepted as sheer matter of fact But why we feel so compelled, or what 
it IS that does the compelhng, is another story Analysis of sensory cog- 
mtion from the point of view of the cognizing subject affords, so far as 
I can see, very little help The feelmg of compulsion is not accompanied 
by any positive indication of its source On the other hand, in the light 
of what we know “from the outside” about the situation which exists 
when sensory cognition takes place— m particular the excitation of events 
in the sense organs and sensory areas of the brain— reinforced by what 
we can reasonably conjecture from the inside on the basis of certain 
“intemar sensations which accompany sensory cognition and which have 
for us at least the appearance of being located in our sense organs, it 
does seem a fair enough assumption that the source of the felt compul- 
sion lies m some kind of “sensing ’ But this “sensing,” we know, is not 
any kind of cognizing If there is such a sensory “experience” at all, it 
must be of the nature of immediate experience, or “feeling ” The hy- 
pothesis that emerges is that the source of the felt extralogical compul- 
sion in sensory cognition is the existing situation as immediately ax~ 
pcncnced tn sense 

This hypothesis, it should be said, does not entail that, given an im 
mediate sensory expenence, the appropriate judgment must ensue It is 
\ery probable that whether or not this ensues depends upon whether or 
not certain other conditions are fulfilled, upon whether, e g , the sensory 
expenence occurs in a mind which is at the time intellectually oriented 
to what IS going on m the outside world All that the hypothesis entails 
IS that when (or if) immediate sensory experience of a situation occurs, 
this creates a feelmg of compulsion in the mmd to judge in a specific way 
tf it judges at all to judge, e g , that this is red, and not that it is black, 
or ^^hltc, or green, or any other color 

Now how is all this going to help us to resolve the special difficulty 
which we ack-now lodged as confronting the judgment theory-the diffi- 
ciiU\ that when we attend, for purposes of closer examination, to a 
sensory quale which we base cognized, we seem to ourselves to be so 
manifestly attending to something that is just “gi\cn” to us from without? 

Tlic hj-pothcsis just offered to account for the feeling of extralogical 
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ular explanation of the fact Ihe reie ^ , r om without, and 
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compulsion the origmal cognition ° continue to cognize “the 

contones to evoke an identi^l of the matter) 

same red ” And throughout this P“' respect of our cognizing of 

our feeling of compulsion from cs intellectually active 

the red, coupled with our awareness o the red cognized, 

in the different business of immeasurably slighter intellectual 

causes us to overlook completely judgmL'ts which constitute 

activity involved in the identically p g ^ cognition 

and sustain the red we are ^ ogn.zed red as some- 

Hence, it is that we so “"“"^L' nlv ruction to the mind is the 
thing just “given” from without whose Jy^ 

purely external one of ’^""8 ^^d to show tliat the ongm of 

deceived in so regarding 

the deception is not really „ rvould seek to repel the 

We have now seen S-'enness m the 

very plausible objections and at the same time that an 

qunha cognized in sensory co^ nsiblc aunlta a genuine elemen o 
how It IS able to accept m Xe^Ser the impl.ea.ions of this cle 
givenness It is tempting to evp . , to the question of the incor 
Lnt of givenuess, ^ Xc sensory eognition We cannot 

ngihility often alleged to belong t P jcdiictive b>Tiths vliile 

afford, houever, to follow «P ‘'^“drmain road 

so much still remains to be obs ^ , analvsis of sensorv coem 

Our carls examination of ^itieism. together ssilh our r^n 

tion from the standpoint of idcahs '‘■Uc 

defense of the risal idealist analss ^ , „on a good dea of Hu 

sense datum iheors, base “X^wlnt ^"se. “the minds In'O semen 
anssser to the "f th^ idealist philosophs For idealism. 

in -oblects- IS a central tenet of the la 
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we have seen, the mind’s objects m even the most rudimentary sensory 
cognition are in large measure constituted and sustained by thought 
Their qualities and relations, as cognized, have their sole being as ele- 
ments withm judgment, and are in that sense ‘ideal” On the higher 
levels of sensory cognition— let alone on the level of nonsensory cognition 
—the mind’s involvement in its objects is certainly not likely to be less 
But we have still some distance to travel if the ideahst position on this 
matter is to be elucidated even to the extent that can reasonably be ex- 
pected m the space at our disposal There is a very relevant topic which 
has so far been little more than hinted at Reference was made earlier 
(with a promise of later development) to “an independently existing 
objective world’ which, it was contended, all cognition postulates Now 
if idealism accepts this as a postulate of cognition, it is apparently rec- 
ognizing, in addition to "objects’ which the cognizing mind largely 
constitutes, objects” which are entirely independent of the cognizing 
mind To objects in this latter meaning the idealist doctrine of ‘the 
minds involvement m its objects” would seem not to apply, and it cer- 
tainly cannot apply in the sense we have so far given to “the mind’s 
involvement Evidently there is something here that must be cleared 
up^Just how, for the idealist theory, is “object” in the one sense related 
to object m the other sense? The answer (to the extent that the limited 
epistemological approach can give it) necessitates some consideration 
of the formal analysis offered by idealism of the nature of "judgment,” 
on which we have as yet said nothing, and to this analysis and its im 
plications our remaining pages aviII best be devoted 

The first point of importance to be noted is a very simple one, namely, 
that there is a claim to truth inherent in the very form of judgment If 
we say S is F,” and someone retorts "that’s not true,” this denial of the 
truth of our judgment we take as a matter of course to be a denial of 
a claim we are making in our judgment It is not felt necessary to say 
expressly it is true that S is P,” simply because it is assumed that every- 
one accepts this as implied m the form "S is P ” 

More interesting is the question of what exactly we mean when we 
thus claim truth for our judgment 

Tlie notion of "truth” obviously presupposes recognition of tlie distinc- 
tion between truth and error Now this distinction, the idealist would 
TOnlcnd, Itself presupposes the recognition of another distinction, the 
distinction between, on the one hand, an objective "order of things” with 
a pcrmincnt determinate nature of its owai— a "reality’ independent of 
tlic judging mind and, on the other hand, a subjective field of "ideas, 
in the sense of ideal meanings, ~ which ideas, according to the manner 

2, Tlie render may be reminded tint llicrc are two \cry different aspects in 
which “ideas" can be regarded E\et> Idea lias (a) a psychical existence, as o state 
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m which they are brought together in the judgment 
to or be discrepant with the nature of *<= 

On the basis of the distinction between these two realms. Ae claim m 
truamherent m judging is interpreted hy idealists as *e cb™ 

that the complex of related ideas (the “ideal content ) ^ich we alto 
n our ludgnient does conform to, or correctly characterize, *e natoe 
of r independent objective reality To this mterpretation I can, for 

“Xhrds":' te t^eTarm 

which seems to have puzzled a good Yet the reason 

judgment the ultimate logical subject is always Keality 

for maintaining this seems plain enoug ^ j j (ruth in- 

context, 1 e . m the context of wha is ™ the judging 

herent m the judgment If, m see '"S “ correctly the objecbve 

mmd IS seeking and claunmg to c about which we are 

reality, then the ultimate subject o '“^f^jly 'mtelhgible sense always 

making tlie affirmation, is m a j? idealists have been 

•Reah^” In further confirmation ” ^.s F’ can be 

wont to appeal to the significant fac a J ^ y ^ jhaj s 

reformulated, without change o ^hgejmse ivhat the reformula- 

is P” No change of meaning is b^“® J ,, jgft implicit m 

tion does IS merely to make somedimg le ^ 

the customary formulation, namely, that uie 

Reality” ^ason why there is so 

It must be presumed, I *mk, im has of doing violence 

much suspicion of this doctrine i ^ judgment with which the 

to tlie ordinary conception of t * ,h doctrine, the whole ideal 

logician traditionally works Accor ing^^^ ordmanly distinguished as 
content of the judgment, tnchidin^ ‘ Hod as a predicate affirmed of 
the “subject.” may “"".tfjed dmt no analysis of judg- 

Reahty Nov it can j for the ordinary distinction 

ment IS acceptable that does ,„slifiable to say tint tlie jndg- 

of subject from predicate Ev meant by “the poplanty 

ment "this tree is a poplar ^„,out for which this expression 

of tins tree” (i e , predicates ^^uly also be r ecognized that 

sHnds) of 'Rcility as sub]cc , characte^ or com 
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oomrnrnt "Wl.m I sa, >>' > ’“I ' heart tK:l«ccn tl.o ihafu 
I am Jiamcrvni: mr nicnlal Idealist sstilots hafc u > ^ j -jdea" In 

ItroHlv sesontJ. iraprosslon P mij m „,.e„ ,vl.at 1< moan 

misunderslamlins hy speakinE of wra 
aspect (b) 
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there is a valid sense in which, in the same judgment, “this tree” is 
subject and “poplarity” is predicated of it. 

In point of fact, however, the idealist agrees that this is so, and he 
makes specific provision for it in his analysis. According to his analysis, 
it is necessary to distinguish between the ultimate and the immediate 
subject of judgment. In all save a few exceptional cases, we are seeking 
in judgment to characterize not just “Reality in general,” but Reality in 
some specific aspect of it upon which our cognitive interest happens to 
be focused. The idealist view is that while the ultimate subject is Reality, 
there is, almost always, an immediate subject which is the specific aspect 
of Reality to which the mind’s attention is at the time directed, and 
which is, as it were, the “starting point” of the judgment. This immediate 
subject coincides with what is ordinarily called the “subject,” e.g., * this 
tree in the judgment “this tree is a poplar.” 

The immediate subject,” it should be carefully noted further, is 
for the idealist analysis, in an important sense, both “ideal” and “real. 
It is ideal in the sense that it is always part of the ideal content 
affirmed of Reality as subject. It Is "rear in the sense that it is always 
that part of the ideal content which, on the basis of past cognitive ex- 
perience, the judging mind already accepts as correctly characterising 
Reality. Precisely on this latter account— because, though “ideal,” it is 
accepted by the judging mind as being, as it were, a valid representation 
of the real so far— it serves in the judgment as the basis for the further 
characterization of Reality; i.e., serves as "the immediate subject.” A 
return to our example “this tree is a poplar” may help to make the posi- 
tion clearer. What this judgment essentially does is to affirm that Reality, 
in the specific aspect of it accepted as already correctly characterized 
so far by what wc mean by **this tree” is correctly characterized further 
by what we mean by ’poplarity.” The ground for the "further character- 
ization, ^ it may be added (though there is no space to develop di® 
point), is the detection in the immediate subject, "this tree,” of those 
marks-or at least a sufficiency of them-which serve to define "poplarity.” 
And this procedure of establishing, through "ideal identity,” fresh links 
betivcen our immediate subjects” and other elements in our experienced 
world, is for idealism typical of the development of human knowledge 
generally. 

Ovcrcondcnsed thougli this account of the idealist analysis of the 
Judgment has inevitably been, it should, I tliink, enable us to see how 
in principle idealism reconciles the mind-lndependcnce of “objects." 
which seems a postulate of all cognition, with the ideallltj of "objects,’ 
which is a central tenet of its own philosophy. 

The core of the matter is this. The term "object" stands for two 
distinct, though closely related, noUons. Wc may mean by the mind’s 
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“object” that particular part of the presupposed independent reality 
which in our judging activity at any particular moment we are seebng 
to know. The object in this first sense has ex “ “^he mind 

own which our cognizing mind does nothing j But 

ent reality so far. In this second the cognizing 

be no question of claiming for the ob] , ^ it has for a present 
mind. Take such an object as a tree m the ctoacter 

cognition (in which character it P™ ^ ^ to concede 

I«- r.. 

(as of course we do not) that tn nirectlv “given” to sensory 

as determinate shapes and colors, w yielding us what we 

inspection, these would be very f f«“”^ve mean an 

mean when we take the object o be oTproperties, most 

entity with a definitive Soo "p®" 

of which are not, on any „ ®^„_rties are accepted as belong- 

moment of cognition. The Ihwsi e P'' P , j—gnts and inferences 
tag to what is before us on the basis of >3o"^^.mterpretation” 
relating to similar congeries "four lives been established by 

of the qualia has. as a rule, qui y j,. j,of stfl) presupposes 

custom as a virtually automatic inen jyothgsis We cannot indeed 

a long history of conceptual or “constitutes” its 

say without qualification that the mi “given" element 

object in this character. That would acknowledged and 

in sensory cognition whose important we ^ T 

even stressed. But it hardly seems ^ P°' f °cls is at once pro- 
sense of “object,” the minds involvement in its oh, 

found and pervasive. “object” might also be 

The distinction heriveen the h o ]a,owledgc as a 

formulated, in relation to t le .^vorId and the world. Our world, 

whole, as the distinction behveen our cognition at .any given 

the object world in the 'f ,„staincd by us through judg- 

time, is in large n’®='S«'® “"'‘‘‘“'f ifeed is misleading if not supple- 
ing. But this is compatible wdh a “ ,,.orid. The world 

mented by, the recognition that ^ „ „„rc or less successful 

is the independent reality „,ent that the attempt sno- 

nltcmpt to characterize corrcc . indistinguishable from the 

cccds, to that extent our world l>ecomc 
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world, except in the one all-important respect that it remains inescapably 
“ideal” In Bosanquet’s words “our world as existing for us 
medium of knowledge consists, for us, of a standmg affirmation about 

But IS it not the case, it may reasonably be asked, that the 
the objective reality we are seeking to know, even if it be acknowledged 
by the idealist phUosophy to exist independently of the judging mind, 
IS nevertheless for that same philosophy constituted by mind m some 
sense— perhaps "Mmd” with a capital M? Undoubtedly this is so, or 
those idealists, at any rate, who (unlike myself, I fear) find thereon 
strucUve side of Hegel’s thought as convincing as its critical side ^ For 
them, indeed, the ultimate reahty ts Mind But to say anything wort 
saying about this aspect of idealism would require another paper at 
least as long as the present one, and a concentration upon just those 
metaphysical considerations which, the reader my recall, I gave notice 
at the outset I should be obliged to abjure 

Our space has run out, with the writer disturbingly aware of how 
much remains to be said by way both of clarification and of recom- 
mendation of the views he has been trying to present But perhaps ne 
might be permitted a very brief appendix on a matter that has, m nis 
experience, been a source of much unnecessary confusion in debates 
about idealism 

One cannot help noticing that when a contemporary philosopher has 
occasion to refer to idealism, he seems much more often than not to be 
thinking m terms of Berkeleyan idealism In a way it is natural that this 
should be so Certainly there would be no difficulty in explaining it m 
the light of the climate of philosophical opinion which has overwhelm- 
ingly prevailed, and has in consequence determined the general pattern 
of philosophic education, for something like three decades Natural or 
not, however, it is extremely unfortunate For Berkeleyan idealism an 
post-Kantian idealism are poles asunder They are developed along quite 
different lines from quite different pnnciples, and it is seldom that a 
cnticism of the former brand of idealism has any relevance to the latter 
brand 

Berkeley, like most present day philosophers, accepts (and hardly 
dreams of questioning) the general epistemological premise tliat cogm- 


3 Eijcnffab of Logic, p 32 , 

4 I must fnnkly confess that— as tliose who ha\e done me the honor of 

my Ixwhs will already know— 1 cannot for my o%vn part regard as valid any t 
metaphysical arguments for the idcntiGcation of reality with Absolute Miod 
Spirit I cannot c\cn accept Dr'idle>’s more general asseveration that reahty is ^ 
the nature of “experience “ I suppose I ought, on this account, to disclaim altogel » 
the title of “idealist'*, though my strong conviction of the validity and basic imp 
tance of the epistemology of Idealism makes mo reluctant to do so 
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tion of the ‘‘cxtemal” world starts from, and continues to be constantly 
supported by, direct apprehension of something. From the Representa- 
tionalism current in his time Berkeley takes over the further premise that 
the "something” is "ideas,” and in the main the criticisms offered of 
Berkeleyan idealism consist in arguing that this further premise is mis- 
taken. The contemporary critic generally (though not invariably) takes 
the "something” to be sense-data, which need by no means be interpreted 
as “ideal.” But such criticisms do not touch post-Kantian idealism. As 
we have seen, it is of the very essence of the epistemology professed 
by the latter to deny the fundamental premise which Berkeley and his 
"realist” critics share. According to the judgment analysis of cognition, 
we begin by directly apprehending neither ideas nor sense-data nor 
physical things nor anything else. Wc directly apprehend nothing. Every 
cognition, however elementary, is a judgment, in which the mind seeks 
to characterize correctly an objective nature of things, whose independ- 
ence of the judging mind is necessarily presupposed in the judgment’s 
inherent claim to truth. Hence, not only is post-Kantian idealism opposed 
to Berkeleyan idealism, its opposition is actually far more fundamental 
than the opposition of most of Berkeley’s critics. Berkeley and these 
critics give different answers to the same question; the question, namely, 
how, if at all, we can justifiably pass from what is directly apprehended 
to the affirmation of an independently e.xisting reality. For post-Kantian 
idealism the question itself does not arise. There is no point in asking 
how we "pass” to an affirmation which, if all cognition involves judg- 
ment, is necessarily there from the beginning. 



PETEIl A. BERTOCCI 


A Temporalistic View of Personal Mind 


1. The Identity of Mental Being 

If there were no other ground for believing in “mental being,” the 
Hot of cognitive error would force us to postulate its existence For 
cognitive error, in any degree, cannot be understood if the knowing 
process is identified with physiological or chemical electrical being 
Obviously, these assertions need defense, and this will constitute our 
first point 

Error is a unique kind of occurrence All forms of it involve the state 
of affairs in which a statement that was supposed to be true of some 
other being or event is to some degree not true Again, very broadly 
stated, whenever error occurs m any degree, an ‘entity” (assertion, 
image, percept, idea, symbol, sign, experience) is found in some degree 
not to refer correctly to, to present, to represent, or to be identical with, 
the state of affairs to be known 

But, and here is the crucial consideration, the error exists, or has a 
“locus,” for some being, in relation to something else This erroneous 
judgment must have an unusual nature It must itself be a state of affairs 
refemng to another state of affairs that does not exist as indicated As 
such It must cn]0> some state of being If no error were ever made, no 
question %\ould arise about the kind of being an erroneous assertion has 
But the assertion ‘That is my book (when it turns out to be another’s) 
is a slate of affairs clcarl> not identical with or representative of (or 
an> other wa> acndical in regard to) the actual situation And this fad 
throws the spotlight on what kind of being such assertions imolve 
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Tlie answer, we suggest, is Here is a J.md of being intended to re- 
flect a state of affairs not itself, a kind of existence whose very nature 
consists in Its big referred beyond itself by a knower The ,,dgmen 
as a state of being is not in error. A knower, seeking to me this state f 

n.,.,. oi .1. n. j— 

ieftLere^oneoX dLf not lange die °';Ve“tS 

rf « r': s^b:fdrtornrorg: exists . not to 

Tarthat'die being in error no longer ^sts The ^ ZZ 

thus turns oiif to he the kind of cx^ f,fjmrs here called “referring" 
existence, (b) be capable reirring state, and (c) go on 

an attribute to something other tha / , ; difference to itself 

entertaining that state without unique No other being 

Tins kind of being also, we ,^11 m interchange 

“makes" errors One billiard ball stri mg moves in one direction 

with the environment, an elei^rical affected but they cannot 

rather than another, all are affecting and ^ /vents as 

he in error For error has no meaning j"^„es on its 

such The erroneous being, events But, 

own business of existing and of activity (the ex- 

different from all others, it is un vrhose very being con 

penencing of images. “/pectin/ the event presumably 

sists in designating, without l>e‘”8 • activity we call cognitive, 

referred to This kind of activUy . ^f being we are 

and It can exist only m the mor P 

calling mind „ bad no introspective knowl- 

To state our contention ^bred of evidence for mentality, 

edge of mind, if there were no possible we find it reasonable to 

when we try to indicate how en-or J be m error To 

postulate mind as the kind of « g anor there must be a being 

summarize our reasoning “ of ns existence, cen refer. 

that exists, in error or not That ’’“"S' “ Pbmh its sheer being does not 
by way of one phase of its ™bn kind of being which we 

depend, to something other than itse ^ cognizing being 

call mmd-though mind will t"™ Assuming that we could 

To express our first thesis m ano*er way ^ bt 

define a human being m purely f changes Or, perhaps 

regard him as a unique “"P'™ human being represents a certain 

better, assume that we could s y 
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emergent phase of evolution from electrochemical being capable of 
taking on life with its own self-maintainmg processes We then could 
say Aat human beings have encounters and undergo changes which 
destroy their vitality and reduce them to physicochemical events But 
this level of description could never yield an account of cognitive error 
as human beings are involved m it For it is one kind of being to be 
hurt, or to become diseased, and another kind of being to exist in cogni- 
tive error, though harm might result from error Why? Because error as 
error is a unique kind of event demanding for its explanation another 
kind of existent, emergent or created, namely, mind 

To expand our meaning The processes involved in physical inter- 
change and biological interaction are not the same processes involved 
in knowing and in erring The capacity to be in error leads us to invoke 
a quality or dimension of Being that has no counterpart in the physical 
or biological realm, and which we might not have invoked had we never 
been “m error ” This new being can “harbor,” “have,” “undergo,” states 
of Its own being which exist ' in’ it, whether they are true or false, but 
whose very being consists in their being referred to a state of affairs 
beyond themselves 

What we have been saying is a long roundabout way of reaching 
a point that could be reached easily if we had begged the question and 
used the psychological language we purposely avoided We might have 
said simply the unique thing about the knowing situation, forced upon 
our attention by the fact of error, is that in knowing there is an event 
which exists as psychic but whose very being consists in its being re- 
ferred beyond itself by the knowing being This reference beyond itself 
makes error (and truth) possible, and it distinguishes the being who 
can refer, from every other being we know One can appreciate H H 
Prices exclamation Let us rather take off our hats to any creature 
which IS clever enough to be caught in a trap It is the capacity of 
making mistakes, not the incapacity of it, which is the mark of the higher 
stages of intelligence ’ i It would, on the other hand, make no sense to 
attribute such intelligence to a certain congery of biological changes 
or electrical vibrations in the brain, which affect and are affected, but 
which have no states that "refer” 

Before passing on, we wish to call attention to the approach we have 
been following We did not start with mind, but in medtos res Seeking 
to understand different types of events, we found that the existence of 
error could not be possible if all events were physicochemical or “purely” 

1 H H Pnee, Thinling and Expertenee, Har\ard University Press. Cimbridg^ 
1953, p S7. 
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bioloRical We did not aslc. witli the rationalistic presuppositions of a 
DesJrtes of what kind of being we could be rationahstically certain 
thoueb we would not object to a more carefully guarded statement o 

forces, we believe, tbe same kind of conclusion e-m does ) No d^^we 
start from some unique datum of “ nhout, 

although we were no doubt said 

we hope, special psychological “ 

is that if we try to understand the human being P ^ 

or biochemical, being, we face, ® P“ deBmtion in terms of the 
affairs which simply has no counterpart or dennit o 

properties given to such drogen being m an errone- 

It simply makes no sense to hy^ogL's being is what it is 

ous relation to oxygen, for the \vn y . „nofed by “true or 

without reference to anything, m e animal makes a be- 

"false” While it may make sense to "XZ harm (or 

havioral mistake m the sense that soirie stakes are hardly cogni- 

misses its instinctive or unlearned go®)’ t tritely saying 

... - — « 

contradistinction to vitality and p ^ constrains us to 

Having thus — ed the contenUon^ *at 

believe in mental being, and a 3 „d error, we must 

and nonbiological being ^ . nd, namely noncogmtive 

now add at least another attribute to such a mina, 

agency (to speak generally) .,i„dvp action and evaluation are 

Cl Lewis has told us 

“essentially connected It is c ^ because 

human beings at least, exist to gui ^ g existent Lewis brings 

It IS not-yet, can ‘ -^;X:Ug'invoNe: (though this is not his 

out the difference in being that knowi g 
purpose) when he says 

. , reiUtv to alter in some 

A creature which did not enter only m the sense of 

part of the future content of ^ contemplation would not pos 

intuitive or esthetic f only that of enjoying and suffering 

sess the significance of knowledge but only 

“““ d someUnng immediately prescnted-some item of 

For the cognizing mind, sometm g 
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direct experience— IS a sign of something else, not so presented but likely to 
become realized or capable of being realized in further experience ® 

We need not commit ourselves to the ensuing theory of knowledge 
m detail to underscore the central point that knowing and erring involve 
an active being capable of using some of its experience (or undergoing) 
to refer beyond itself (the enjoyed experience) to another state of af 
fairs In our own preferred epistemic terminology we should wish to 
say A person can experience objective reference, which means that 
he undergoes certain psychological states whose very being consists in 
being referred beyond themselves by the person to "something” in the 
past, present or future 


n. The Unity and Continuity of Mental Being 

We have already moved from the possibility of error to the exist- 
ence of mentality as an active being in commerce with "the world' 
in both cognitive and noncognitive manner It is the existence of 
memorial capacity that brings us face to face with a special set of 
problems in defining the nature of mind We need not remind ourselves 
empiriwl perception, imagination, and thought are impossible with 
out remembering Nor shall we expand on the fact that objective 
reterence obtains in memorial activity For remembering is a present 
^ referred "back,” correctly or 

correctly This alone, if our argument has been sound, justifies our 

^ remembering is mental activity— whatever its connection 
With the nonmental 

,.1 ^”*^*Sumg problem for a theory of mind stems from the fact 

Ti 1C experience or activity we directly introspect 

nonro " recognition and recall From the direct expe- 

somchnw saturates recognihon ’ we infer a past which 

nTut n mcni Vk "'f how shall we conceive the 

of cmninnl I 'T T capacity for retention is not only the basis 
mcSriyT”" pnerally but also of its mvn past? WTiat must 
rr at Hvf he understood? It may help us 

an nrcLnfr ^hall we conceive the nature of 

;rmo”o— f? 'he relation 

First, It seems introspectively clear that any moment of mental ex.st- 

lishtf. LrSailo1"llf. The OP- C”"" 

3 Cf Price, op cit ,p Ji f 
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ence is never a simple, nontemporal, mathematical point (aUowing 
this description for purpose of contrast). Any mental present s a 
i^mptrcomplex um^ It is Ume, or better it is p^yc^e_time 

which can later he abstractly broken into ^^^tt. for it 

“after.” An erleht moment never is a compound of '^““or units 
exists as a temporal span. or. to use James special image, it is 

dlehacr with Its own given compleiaty elementary 

;zr“r,"rr;^» 

the P'oturc-thmlang responsiHe for^suoh^e^^^^ 

of our experience flowing mto . ^ present 

emerging from the past” Sue }.\(,,ng drawn into a longer 

were simply the spatial extensi ‘ ^ moment of mental experience, 
and longer line But we cannot spa i snatial traps What we 

however our words tend to o"^f^^"Vor moment from which we 
actually experience is one complex sp< 'past” and some as 

try analytically to “carve out” some aspects as past, 

“future” , . nttpmnt a closer cross- 

Let us, nevertheless, aware of * fjpd is a given 
section view of a moment of our vi/hich after study, we define 

indivisible complex Gestalt of ac conceiving, feehng-wanting- 

mmimally as sensing, activities, as undergone, are 

emoting, willing, and I dV"^ 

phases of the experienced whole tha original, expenenc- 

But our main concern here is o n r jj. ^ve may describe 

ing datum, or erleht moment, a 'bang gsent This is simply 

as a thrust mto a future 'emerging • whitehead’s word, 

our way of saying that the present is lull. or. 

pregnant however we detect two aspects 

In this very burgeoning Pf "®"*’ b J activities (.abilities and 

the relatively unchanging, “'‘'Ve experience 

capacities) and the changing be accepted m detail, as a 

The activities mentioned above nee structure of ability- 

basis for grantmg our basic d.^nctionbetvve^^^^^ 

capacity and any specific con succest our meaning, but it vi 

We may use a diagram further to ^^8“ atomicity not 

be inadequate because, drawn m space ^ 

intended With this qualification, let P 


(rigurell nassing moment The vbole figiire 

One “filled.” cirLs being used to indicate the 

is a complex dynamic unity. 
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multiplicity of contents qualifying the activities (arrow-diagonals). The 
diagonals also symbolize the fact that as felt, any moment is “on the 
go,” “passing ” “growing.” So far as we Icnow, at this stage of analysis, 
this moment may be a center of a larger Being, or the conscious de- 
velopment from a Freudian-like unconscious, or of any other being, 
for that matter. As experienced it has temporal span, complexity of 
activities, and each activity may have a qualitative object or content 
which defines its phase at that moment. The point is that this is the 
complex, unified Gestalt of activity-structure and content that consti- 
tutes one moment of what we are to call the unified person, or personal 
self. Tile activities may wax and wane, mature and degenerate, but 
they are relatively stable from “moment” to “moment,” while the quali- 
ties or contents given in them at any one moment may change (say: pleas- 
ure gives way to pain; “blue” to “yellow,” one idea to another, one want 



FIGURE 1 

to another; but feeling, sensing, conceiving, continue to be qualified as 
each allows). 

Figure - may suggest the manner in which the original unity-struc- 
ture grows in response to its environments and yet maintains its osvn 
lasie aclivity-strueturc. Here, the coiled, expanding, inelusive line is 
m en e to suggest a given structure for mental being, despite the 
unevenness of development. (The coiled lines are not equidistant.) Tlie 
.arrows suggest the aetive thrust, and the open end the constant sensi- 
tivity to the sumounding world that it -absorbs” according to its oivn 
capacity for intake. 

Tlicse diagrams of a mental present and our discussion thus far 
may indicate «hat we regard as the fundamental nature of mental 
being, goncrically speaking First, the unit of mentality ns such is an 
original given, the unity living such that, as Leibniz said, it cannot be 
created hit by hit (though it may diangc gradiually). Tims, for example. 
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the activities of desiring, imagining, conceiving. ^ 

thev are given in their interpenetrating nature and structure, in me 

test tube. For the psychic moment « the test t 

we shall call the personal self m one "f ^ ™ ^ ^ich it would 

the original unity of interpenetrating activities without which 

be nothing at all. oiven its structure, can change 

Second, mentality at the human f ^ with the result 

in the content of what its activities can ^ p 

that these structure-activities can evp^ 

express themselves, in many diffe J g j gg the activities them- 
or object of. the activities cannot be >d<=nhhed wit 
selves, however they may limit or give speciBc quaiity 



thoughts, nor sensing in the sense-data experienc 

specific or general objects of want. ef structure-activities and 

Yet at any given momen je ^ complex unity. More 

quaiity-content are the matrix o the niatunng 

activities may develop (as ‘ j j /jensing as vision, for example, 
infant and child), and some m.ay be lost ( ^ n,omcnt wdl 

when one becomes blind), but c i , ’ j („sc.activilics h.avc been 
consist (at least) of dm xv-aY m „c,.,ccs, actu.al and 

able to respond, in accordance activiU'-stmctiirc of mcn- 

potential. to the environment, f" “ ‘:’”c;a.r in the 'capacity" of 
talit>- remains the same, “"d ^ng . ^^^c another acUvity; for c,x- 
the activity. But an activity do« n ^ ,,,c activity of sensing, 

ample, the activity of thinlnng docs not beco 

3. Wc slcll s.iy tlul IW ■" •>'' 

ivnoa), er llie ..al<iae mode ot tUc pemn 
lolal cinironment. 
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Yet as long as it exists the activity-structure endures through the various 
contents which it “enjoys” (Much more, of course, should be said at 
this point about learned dispositions.) 

It is tliis level of complex activity-structure— with its capacities for 
certain contents and not others— that we call a person, personal mind, 
or personal self. But crucial to it as mentality is the fact of unitas multi- 
plex with enduring capacities and relative flux of content at any moment 
of its being. So much for the cross-section view of the moment, or the 
datum-person. 

More difficult problems face us as we turn to a longitudinal view of 
mentality, that is to successive or serial moments of experience. For our 
purposes here, once more, we need not commit ourselves to any final 
ontology of the datum-self. It may be recreated from moment to moment 
in the light of its past by a cosmic Person, or it may be a center of an 
Absolute Being, or it may continually emerge from electrochemical con- 
ditions. 

Whichever of these, or any other, views may be correct, the data 
which theorizing must confront is that, as memory indicates, there are 
swccmiuc moments, befores and afters, in our conscious experience (to 
which we are limiting ourselves at the moment). Did the successive 
moments of consciousness and self-consciousness always follow hard 
upon each other, as happened during the writing of this last page, the 
problem of accounting for successive moment that are not identical 
with each other, would be difficult enough. But the fact is that con- 
sciousness may be ‘lost” for a shorter or longer interval and then 
return. ® 


II makes the question: "What makes continuity possible?” 

all the more important for a theory of mind which takes the fact of 
memorial conUnuiUj seriously. Whatever my ontological nature is when 
ransciousness and self-consciousness "return” after an interval of deep, 
unc IS ur e ^ s eep, I immediately recognize my being as memorially 
OTntinuant with myself as before the intermission. Where "I” have been 
° mow, ut that I am in some sense continuing my prior 
exts ence is attesle to by the fact of memorial continuity. I cannot 
deny memorial continuity svithout presupposing some! For to justify 
denial of my memorial continuity I would have to depend upon my 
memories of the past to support the denial! 

Once more, then, the existence of memory is one of those ineluct.ablo 
facts of mental being. -Whether there he intermittent consciousness or 
conscious states without interval, there is no denying that personal c.x- 
penenco links its presents with its pasts and in imagination and 
thought, anticipates its futures. Thus, if anything is central to all per- 
sonal axpericnce, it is both the unity of any “present” mentality, and 
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also the continuity, cognitively realized, between presents and pasts in 
remembering Wliat the ulbmate metaphysics of memoiy is we can 
decide only after we consider how mentality is related to other existents 
Our problem here and now, however, is to consider what we may rea- 
sonably say about the nature of personal mind m view of the unity and 
continuity we find in mentality. 


III. 


Tire Substantive Self versus the Temporal Self 


Space will limit us to the analysis of two theories about the self 
which have been advanced to explain the unity and “n « of th 
self The significant fact for any theoiy to “f ® 

prXS tn m^s n Srthrlgh the succession of unitary 
™"™tw wether Sir has a history extending m western 

thought back to Plato at least, he^ onmach^fhrsecond view 

Campbell's On Selfhood and Godhood '1® of selfhood 

through an analysis of basic contentions ■“ 

Professor Campbell first argues J'’® >■> 

a subject that is active S°®* We do not contest the 

activity cannot possibly he the « „lorml and other cog- 

first thesis for we too have been argu g . , sj,_ Campbell’s 

nizing activities are intelligible ^ ® , though not of course 

word!, “a cognitive sub,ect distingmshaWe f™-; for doubt- 

Tt^fsecoTd’ Strrgmunds for which we must now sUidy 
the psychical ®P~ 

actwthj of apprehending is Y, a" „ Ttnown’ cannot be knovm 

bending is “that which apprehends ^tat^Ku ^ 

to the operation of loiowing It can ,clenUcal with the knowing”^ 

“.t.™ m w.'i'w I’!) 


4 Macmillan New Yorl. 1957 rodhood P 70 

5 C A Campbell. On Selfliood end Cedheoe P 

6 Ibid , p 70 

7 Ibid , p 71 
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activity of cognizing, and (Y) object known. Thus far, with F. R. Ten- 
nant® and with A. Bowman® giving him strong support, Campbell is on 
firm ground. Our own analysis would force us to agree that cognition of 
any kind— not merely in remembering— implies a subject conscious of 
its own identity in its different apprehensions.^® 

Furthermore, Campbell also urges that, unless the abiding subject is 
conscious of its own identity through a sequence, there would be no 
basis for asserting that a sequence is a sequence in ‘my” experience. The 
prerequisite for remembering, and for cognitive awareness generally is 
not simply an identical subject, but an identical subject aware of that 
identity. Once more, so far so good. 

But it is the next step, the fiurther interpretation of this unity and 
identity, that gives pause. “We are led by the argument, apparently, to 
posit a self which is something ‘over and above* its particular experiences; 
something that has rather than is, its experiences, since its experiences 
are all different, while it somehow remains the same,**^^ Campbell is 
awam of the avalanche of objections which tumble down against such 
a substantival view of an “I” over and above its experience, an *T” with 
w ich we have no acquaintance but only inferential knowledge.'® Yet, 
loweyer stiff the resistance to an “I” that is the same despite its mani- 
estation through differences, Campbell finds alternative views so much 
more difficult that he retains his own substantival view. 

et us, as Campbell suggests, try to conceive of a self-identifying and 
se consoles 1 as any kind of relationship between experiences. What 
appens e central fact about the subject-mind, its bolding a sequence 
together as tts sequence, vanishes among the “relations.”'® In the last 
ana ys s,^ ampbell urges, “self-consciousness ... is a fact, a datum 
from which we have to start. 


is means not that the substantival self is a Kantian noumenal self 
a ou w ic 1 we can know nothing. For, and this is crucial, the subject 
sd apprehended m self-consciousness is always "a characterized self ; 
1) J 'sracterized by, and “manifesting Uself in,” operations of 

thinking desinng, and feding. Campbell’s view accordingly, is that 
though the self is not reducible to Us experiences, it does, nevertlidess, 
manifest its real character (in whole or in part) in and through these 
c.xpencnccs. ^ ' 


8. rhilosophlcal Theology, Volume I. 

9. A Sacramental Unlccrsc, p. 196. 

10. Sc« Cimpbcll, op. cit., p. 75 

11. Ibid., p. 77. 

12. Cf. ibid,, p. 77. 

13. tbid., pp. 78-80. 

1-1. Ibid., p. 81. 

15. Ibid., p. 82. 
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In order that our succeeding discussion be pointed, let uS 
and state where we believe the issue now is t 

saying that the self is never a peculiar set of relationships, that 
caLot be put together from atomic parts, that it must be conceived as 
a self-iden^mg self-consciousness in order to make cognition mte 
hgfe,“re in hearty agreement Insofar as he -ges ^ Ae^se^ 
IS not reducible to its experiences, we should concur, for 
s Jed Tn distinguishing the more persistent activity-structures from the 

“carpbell IS going further and is holding 
irreducible to expenences, is 

or part, m and through its expenences .^ut ^igmty^ aMeast,^^^^ 

real difficulty occur when must we use the language 

the self in any way from its activities W y pvneriences? Why 

of “manifes Jg itseU through” such f j;;^„:’:^Xouscious- 
must we also say The self of whic w ,i ,s ,ts different 

ness IS a subject which in some ™ " 

expenences, and is identical with itself roug ^ g between “ex- 
To be sure, Campbell does not n^ ( objects of 

periences” as activities f “ ,t" vould not make any difference 

awareness and desire), and we ass soeak of activities or 

to his essential point, namely, that if always more 

experiences, the self, though charac n ^ ^ continuous 

^af rwffi^^;Utse^-lTentl;fg ag^nt-knower can be idenucal from 

moment to moment and day to viesvpoint may simply involve 

Our central difficulty wi* jf'^ampbell holds that the self is not 
a lack of insight on our part. But if O p 
identical with its activities, and it ne u g 

all of its experiences change, t en " ‘ can ue know that 

fests itself through its changwg of the subject must remain 

the sameness is manffested? The ^"idfces m which it is sup- 
other than the changing activities a ^ ,f. 

posed to manifest tts nature ^ ^nTiell responds m a way ^^hlch 

contradiction and unintelhg.hihty ^ u„,e m another, so uo 

seems to us adequate in one respect hut inadequ 

mustlookatitc-arefully. Camphell. rests on the as- 

Tlie charge of “"“f^‘d„des difference Sameness as includ- 

sumption that sameness totally cxciu 

10 IbU.PP S2. 83 (italics nunc) 
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mg difference does indeed involve contradiction on the level of abstract 
definition, for it is impossible to understand how sameness can include 
difference If we stay at this logical level, it does indeed become unin 
telligible to say that any entity A includes non-A But at dus level, 
“intelligible” means “capable of being understood” in terms of ‘bow’ 
the one subject remains itself amid the plurality of changing experiences 
And Campbell correctly holds tbat how things are what they are must 
be accepted rather than dictated by logical demands Thinking does not 
make events or the states of affairs it is trying to understand, and tf this 
kind of sameness ts given, thinking misses its function when it denies 
a given because it cannot tell how it appears Again, so far so good 
Campbell is safe m distmguishmg intelligibility in this how-sense, 
from meamngfulness” in the sense of being able to point in experience 
to what the nonintelhgible event is We should want to agree that when 
in self consciousness we are aware “that I who now hear the clock 
strike a second time am the same being who a moment ago also heard 
tile clock stnke, even though I must have become different in the in- 
terval, then we are given a datum in terms of which the claim that 
the selFs sameness includes difference is meaningful (though not intel 
hgible by stnctly logical norms) 

But while the seifs sameness in difference may be given and be 
meaningful, the theory of the self Campbell gives, as a self not reducible 
0 e total of activity and experiences cannot escape either the re 
quirements of logic or, as it seems to us, a more adequate "meaningful- 
ness m terms of actual experience! Sameness, at least as required by 
memona continuity, cannot be denied despite inability to explain how, 
u a partial ar theory advanced to explain sameness in pliiraJity had 
. ff^^stioned if It proposes relationships which defy 
er c ^ of logical consistency or of experience Indeed, it 

seems o us t at t e view that the self has rather than is its activihes and 
Mpenences itself rests on logical analysis, and not on experience itself 
Only m terms of logic may one say that that which ts active m activity 
cannot possibly be the acUvity itself, or that the sameness must to 
some extent not be the different activities 

It may rather be, as ^\e hope our earlier analysis of a moment of 
expcnencc showed, that what constitutes a datum person is the unified 
actni^- complex rather than a subject of activities and experiences, as 
Campbell suggests In a xvord, even to suggest that the sameness of 
the subject imoUcs a that which" that ,s not active but has activities 
is to gue a d^criplion which might fit abstract logical considerations 
better than it fits the cxpencnccd datum at any moment If CampbeH's 

17 Ihid , p 83 
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logic forces him to say that the same self is manifested in its activities 
(m whole or part), if his logic forces him to say that this self ® 

Its actmties-any one of them or the whole of 
tlien we may well ask to what in experience this theory points 

Vl agrTe that any part of an activity structure cannot he whole 
activity but we deny that we have any experienced ground for suppos 

mg thTt there must be something oTeT togh^ 

to exolain the unity. It is the merit of the self-psychology of E b Bngnt 

.r . yrr: “ 

of a homunculus subject, and simply says a ^ jj 

activities we find in conscious activity t7,emove 

put this personahstic self-psycho ^“^thJ’way in which such a self 
some doubts by suggesting an acMunt ™ ^ ^ moments 

could maintain its identity through difference in successive m 


IV. The Person and Continuity through Immediate Succession 

Whatever else Being acfivities 

wherever there is self conscious 'j® 8 remembering, thinking, 

are distinguishable sensing, feeling, ® ‘ 8. further, this 

willing, oughting Some may want to expand the 

list of activities which in a Gestalt of "7” ,g„ated the per- 

irreduoible, original, unlearne , activities are more regnant 

son datum At any moment some ®t ^ The sameness is 

than others (and in infancy “ Activities are, though it is not 

never other than, or beyond, comoosite of them Rather 

reducible to any one of them, nor even personal level 

do these activities define the natu , ^ or^mathematical equality. 

The sameness is not the samen^s o successive moments of his 

but the very sameness that each ® “ activity cannot he the actwitlj 
experience To say ‘ that which is active m acti y ^ct 

iZir would mean in this v.®w “"V thy ctu ity 

exhausted m any one of its activi i ( j . cce than") m, and 

the unity sameness which « experienced (without 

only in, these activities at the ^nscious level longitudinal 

At any one saddle ^^-ehed ^Ahe particular kind and degree 

moment, as described above, there IS alro te^pa^ 

of acquired personality unity which th p jcrchange ivith the 

rt al . Romld Press New "iorV 19o» 
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activities from the acquired psychological personality with its different 
degrees of integration, but we must remind ourselves that neither ever 
exists without tlie other In the remainder of this paper we shall be con 
cerned not with the important problem of the continuity of personality 
but with the central problem of continuity of the ontic person 

Thus, we must now ask Granted that in any one moment unity in 
difference is given, how can we account for the fact that successive 
moments in personal history are expenenced as a succession? Here, like 
Campbell, we must simply accept fact of unity in any specious present 
or moment for what it is But we need some theory to explain the con- 
tinuit> m change we remember from moment to moment The startling 
fact is not that sameness endures m the momentary differences, but that 
sameness in difference is required for any succession to be succession 
in our experience, be it immediate succession or succession after in 
tervnls We must try, therefore, to suggest a conception of the person 
which may allow first for successive eontinuity without intermittence 
and then for continuity despite intervening time gaps 

The given activity structure of the person is in interaction, from 
conception on, with agencies, events, heings, not identical with himself 
Wo are not asking what conditions or causes the person ontologically* 
ut, gnmn his existence at any one moment and given his memorial 
nature, how may we conceive the process which enables the initial person 
to maintain continuity and ‘ self identity ’ We repeat that the fact of 
activity identity is undeniable m the sense that any attempt to deny 
It assumes the very memorial identity denied Yet, just as clearly, one 
monuint of person datum is not idenUcal with the next 

How then shall we conceive the essential nature of the continuity- 
pving process? Our first suggestion is that the person datum "mam 
lams himself as a persistent activity pattern from moment to moment 
by being selective in accordance with avhat his potential up to that point 
allows in relation to the potential of the environment Concretely, I 
am what I am now because as I enter into each not yet and constitute 
It a now, my given activity-nature has been able to accept those cle 
ments in my interplay with the not self which were congruent with my 
rontinuance My activity identity was evidently ■impermeable” to others 
My past IS simply the story of what I have been or of what I have 
succeeded in facing it exists for me because it xvas once me m a ccr 
tern moment of being which ] have succeeded m transcending without 
losing my nature as affected In that past 

Howeser I must not make the mistake of picture thinking my past, 
and think of m>sclf in memory reaching back to ten minutes ago For, 
after all, ten minutes ago is no more, and mjsclf of yesterday and thirty 
seconds ago are no more I am, now, pregnant with my past, and being 
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affected by wbat is happening to me as my not-yet ^future 
Mm future at this moment is nonexistent, and exists only as t 
Xh rsLll have been able to “absorb.” “digest.” or "endure in such 
a way that I do not lose my achvity-identity In other words to go 

tad,’,. .. d,.g... (to" “ X! —3 

began as the original activities in phase ( } n) 

Tut it'^lhTl ~ wL'^of my VT("n)td"S) 

tve become, selectively, in accordance with the j 

In other words, the interval ® ,5 ^hat (fl) was cap- 

Rather is it the case that every (a ) actually became 

able of becoming m a given environment, and then actual y 

because of selective f^j^/any more than I “pass” out of 

Again “I” do not pass into said to be older than a 

the past My being is ® "T of differentiations which 

“then.” or earlier than a later, on y through pre existent 

we call memories and anticipations changes which 

time as a ball might roll m J „ 7 p‘‘r p“ sent, and future by 
take place "in" me are Sizing my experience, 

virtue of my capacity for ^‘"^"t^nd aSpatmg aUre 
always in a present, as involving a p unintelligible from the point 

Thus, while all Being is no real problem about 

of view of our ultimate nt can be identiBed at 

explaining the way in whic identify myself with 

a later stage as “my self For l am 
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my past because I never moved away from my self, but selected and 
“absorbed” the world according to my own subjective aim, to use White 
heads phrase Some encounters with the non self could destroy me, 
but the fact that I now exist indicates diat I have been able to keep 
myself alive m, and through, and despite, some threatening encounters 
There is no passage of “time” but only the selective experience of a 
person who maintains the given imity of activity in the course of inter- 
change with the world 

The person, then, is a successive mental unity of activities that m 
turn persists beyond any particular content created by his interaction 
with the environment A unity m anv given moment, he is a unity for 
which there can be succession because (whatever the how), he is 
able to “accept” and “reject” the world which beats in upon him, and 
he IS able to do this in accordance with his own original being and his 
original potential— which actually is discovered as each experience and 
activity are enjoyed 

But, we remind ourselves, this view of continuity may do well for 
continuity which is not interrupted by sleep and “sheer’ unconscious 
ness Does this account of continuity enable us to understand the self 
identification that exists despite such intervals in conscious experience 
as sleep and periods of unconsciousness^ Must our theory of mind not 
introduce a continuant which persists through the intervals? This might 
seem all the more likely in view of the fact that some sort of “work 
seems to go on during what we call sleep time We refer not so much 
to the periods of dreaming, m which there is consciousness if not self- 
consciousness, but to such facts, for example, as our waking up with a 
solution to the problem that could not be solved the night before And 
the very fact that we usually awake refreshed indicates that change has 
taken place during tlie intervals 


V. The Person and Continuity through Intermittent Succession 

^ic problem of identity through intermittency calls for a paper m 
Itself We are not completely satisfied with the account to be suggested 
One must be careful not to assume a metaphysics of continuity at this 
point, he must require tint his theory account for the data Several 
general obser\ations ma> be made in a preliminary way 

The problem of identity through intemmtency-\%hen not superficially 
soKcd-is no greater obstacle for a temporalislic view of mind than for 
others In any case, ^\hat seems clear is tint mind as consciousness, 
which did not create itself ongimlly, does have lapses Tint is, e\cry 
conscious actint> by which we clnractcnzc mind is simply nonexistent 



Dcrlocci • Tcrnporafisiic Viciu of Mind 415 

during the lapse Consciousness continues as Uiese activities reoccur, 
and to say that the mind (as consctotis mentality of some sort) con- 
tinues hctLen intenals during ashich these activities do not occurs to 
contradict oneself Once more, to say that I. ckfined as a “mpic* 
conscious octioitics. “continue” uhen I am no longer ~ ng fee 
activities, IS to assert contradiction rurthemore, a mind tha is un»n 
scious-nicon.ng nonconscious or noimicnMl-is a mind that is not mind 
n any ramenenced sense Reasoned, empirical, tl.eory cannot bridge the 
garbeXn intervals of conscious experience by asserting that a non 
conscious or nonmcnial mind exists during the »otorvals j 

Such considerations xvill press heavily against 
the unconscious interval, and perhaps even again conscious 

suggested helou But no 

activity (and self-consciousness) does, . / .in- the heht of an 

direct experience, in fact a anish and return 

electnc bulb vanishes and nlwsiological organism), or 

to say that a nonconscious contmuity between in 

even an infinite Mmd, remain as the further? The fact 

tervals-or does this simply push t e pro 

s(i!£ remains that during the intcrva , > c]og,cnl continuity 

a lapse m my experience as .fg ,evel of 

IS continuity at tlio biological ^ to allow the con- 

A parallel line of reasoning would hold if we trieu to^^ 

tinuity of God’s than with one which neglects the 

mine Better remain with no tneory uian 

very facts to be explained j ihni wp are not denying inter- 

Let It, however, be clearly J “ g'S „alm, or the 

action— or some other '■<=lnt>o“-b'=^®®" ’’g tXi/ ’conUnue 

divine, and our minds But we cannot ‘•’"“" f Jgjf identity through 
across the gap in ' be and’^ho^ the^ are re 
intervals Whatever other rea „^dimn2 my nonexistence cannot 

lated to my mentality, their ‘f“ ®" able to identify myself 

in any way substitute as such for my oeing 

despite intervals , , the nature of the indi 

It would seem then that we t""®* die fact that there is 

vidual person himself for some ps xhe tentative sug 

self identification possible ‘*®^*^d^"adedly yet not sure that it would 
gestion we now propose no identify a person not only with 

satisfy all the data-requires ^,th ^n activity present wher 

conscious-self conscious activity - exist, namely, tehc or pu 

ever consciousness and self nothing m what we have said about 

postve activity So far as * ^jjstic person would be gainsai 

unity of mentality or the temporahstic p 
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For we are suggesting that mentality at the human level not be tdenti 
fed only with conscious-self conscious phases, but with telic phases of 
the kind found also at the conscious-self conscious level The focus of 
definition moves m short, from essentially cognitive activities to essen 
tially conative activities of feeling emotmg-desmng (to speak minimally) 
Let us expand our meaning briefly Cognition itself, be it erroneous 
or correct, involves telic or purposive processes Remembering, and 
forgetting, anticipating, solving problems— or learning and thinking gen 
erally— take the course they do because, in good part at least, they are 
affected by desire or interest To be a mind is to be a kind of being m 
want, active in a present, whose very nature it is to reach for something 
it has not yet, and for a state of being it is not yet In this sense, conor, 
ergo sum tells a more complete story of the human being than cogtto, 
ergo sum 


We suggest that the telic strivings involved m our feeling emotive 
life— in such states as fear, anger, elation, respect, tenderness, wonder, 
lust— constitute the womb m which memorial and mtellective activities 


anse Such nonmtellective urges and stirrings, let alone the sheer thrust 
of volition, are the power reservoir or the dynamo of person Much in 
daydreams and night dreams, much m the varied manifestations of ra 
tmnalizmg as opposed to reasoning, and much of what we know about 
the formation of prejudice, let alone neurotic maladjustments and psy- 
chotic diseases, testify to the power that feeling emotive tendencies and 
needs have over cognitive functions Yet, as we have already suggested, 
there is no way of extirpating this affeclive-conative life from the rest 
o noima mental functioning The psychological analysis of attention, 
remembering learning, imagining, perceiving, and thinking will quickly 
come upon the selective work of feeling, emotion, and desire m the 
processes of cognition There is a constant interplay of purposive or 
telic processes and cognitive activities Indeed, it would be better to 
say tint in the unified complexity of mental life these conative cognitive 
processes maybe distinguished 

But what we wish now to stress is that tehc-conative processes are 
roT er, tioiig still mental, than the cognitive functions and persist m 
them We do not appeal to any theory, Freudian or any other, of the 
unconscious life to substantiate this claim Indeed, it is the relationships 
bctuccn conahvc and cognitive factors in our conscious life which must. 


■» rationalist in criterion of truth did not define 
nm ?? n M neglected passage “But what then 

am i? a thing which thInVs ^Vh^t is a thing which thinks? It is a thing which doubts 
understands [conwnes], d^Ics, wills, refuses, which also imagines and fecU 

(Descartes. MedUattons on First rhitosophy. Meditation II) Tims the place of the 
affecthe emotional and aohtional life in the matrix of coglto is undeniable even to 
Descartes 
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in the last analysis, provide tire model-analogy between conscious and 
nnSsc^us hfe^ge-mlly. It is in the normal life of — - Aat we 
feel the contrast betsveen the changing waves of cognition which focus 
and “light up” the sea of conation. There is always "y c 
focus of awareness emerging out of the relatively unc ear. 

ness, in which one is aware one-l as the focu^ 
one is able to contrast self and not-sclf. The regna y u ^ 

intermittent. As I svritc. my awareness is "“t focus J 

on what I am saying; and this is true, we might say, for most 

worlc-a-day awareness. r cecond stage of 

This first “self-conscious” that self-consciousness 

awareness in which I am so .^ess consists 

aU hut disappears. This stage of which most of our ^ a 
we have called eonseionsness. Self-consciousness, as we have s 
it up. and brings it into a special focu^ postulating involves 

The third dimension of “ondnuous with their nature 

telic processes such as are not op mnxriousness. Such telic proc- 

as experienced in consciousness and ^ ^jed above, 

esses are neither ^olf-consdous nor con^ious, ^ 

but they are a complex unity o tn the above 

tain themselves dunng the in nonexistent, nor asleep, 

forms are not experienced. y death by the processes 

but they are altered from the o'* phases of consciousness 

which they do undergo when they are m the pha 

and unconsciousness. r ^-u^f these telic processes 

As we have hinted, a by 

are would have to be heavi y g mentality, a unity 

ness. But in general we ‘ „ot have the “advantage of 

of telic activities is posmlated t ^hich they would enjoy 

having the directive guidance ordinary conscious experience 

in consciousness 

both the life of desire and the en „ot nonconscious or 

interaction with each other. 1“ tendencies as affected through 

nonmental, state, the nature °f ^^mtain themselves without 

conscious and self-conscious expenences m 

conscious “guidance” or inter errac • jmman beings is po ar, 

We are suggesting, ^ dichotomy between cognition and 

that it does not lend “^^'f * h we postulate a phase m which 
conation (or other s.'without losing their men- 

telic processes go on witno 
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tality. For these telic processes in a conscious phase are present also, 
we should say, in conscious mentality. 

To comment further: There is the phase of my mental life in which 
feeling-conation seem to be all there is, and another phase in which 
awareness of the world dominates, with self-consciousness in almost 
complete abeyance, but to some extent present. As long as we do not 
make the mistake of simply adding cognitive (and volitional, and moral, 
and aesthetic abilities) to the telic life of conation, or think of the latter 
as completely nondirected, and waiting for guidance from without, we 
shall not make serious mistakes. 

It will now be clear that we are defining the essence of mentality 
at the human level as the range of telic tendency from unified minimal 
purposive striving (in which neither ‘self'-focus nor “world”-focus is 
clear) to self-conscious, purposeful organization of telic tendency. The 
word imconsciows (or subconscious) in this view would mean not non- 
conscious, but that pole of mentality in which there is no articulation 
o se -experience but only individuality of feeling-emoting capable of 
maintaining itself as it is modified through interchange. The person, 
ere ore, during the deep-sleep (intermittent) periods does little more 
an persist, without disturbance by memory or cognitive activity. But 
e springs into the various degrees of consciousness required for differ- 
activities, be they dreams or somnambulism, or other phenomena. 
® person is awake, his feeling-conative life takes on directions 
ana organization which would be impossible without the capacity to 
remember and think. But there is never an interval in mentality (as 
purposive striving of a sort to be better defined) but only in con- 
sciousness. ^ ^ 

Tliere is much more that needs to be done to show that this theory 
n’’ “ "work” which seems to 

fhporv ,'f^ unconscious intervals. In general, we believe that this 

it to toany stages of 

for evsm , d'=™'opment of individuality. In closing we may. 

for example, indicate how it can be related to the Freudian view of the 
unconscious. 

unconscious, in the Freudian sense, refers to that phase of 
ranmi rn e.xponeneo which tlie patient cannot himself recall and has 
dilficulty in TOntrollmg, no serious problem confronts our theory. Tliis 
unconscious in onr theory would be that area of an individuals expe- 
nenre wliieli, owmg to conditions in his development, he cannot now 
recall and ^ntrol wdliont aid-the psychoanalyst becoming the person 
who helps him to manipulate his conscious content in a way that wiU 
allow siicli recall and release to take place. But to say tliat llio ‘laws' 
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of the unconscous are completely different (as Freud sometimes seems 
to say) from those discoverable in conscious life seems simply to pre- 
suppme a rather superficial and conventionalized analysis of conscious 

“Tee'we realize that criticism of tlie inner and outer w-W beg^ 
with the development of memorial and cognitive functions. *at the life 
of feehng-desire is thus expanded and restricted, there seems to be no 
basic fac? about dream life and dream work, about neurosis or PS^hosis 
tha IS in prmcple impossible to explain No particular prob em of 
psychosomatic medicine is solved, obviously, by a general theory of mind 


VI. Summary 

The existence of mentality as a unj^que and -"'^duc^le bind ^ bein^^ 
IS rendered highly probable by to 

solving as it does a kind of existent w ic physics, chemistry, 

not exist as claimed, is incomprchcnsi .^x-ch can exist, can expe- 

or physiology Mentality is the kind of ei g w ^ jjatg of affairs 
neLe and refer ideas (images, symbols, and so on to ^ate 

beyond themselves which may or may no ex i nowledge presup- 
Memorial activity, at the ba^s of all empmeal ^^ere 

poses ultimately a complex unified agen . possible we call a 

logical thought, “gfpjuni^^^ a GestaU of interpenetrating 

person or personal self Tb'sonS phanges in con 

ten'rOT expreLo^ Thts agent unity of activities, either in a given mo 

ment, or in successive moments, is uree bevond yet manifested 

The theory of a -bstantive unUy of 
within, the activities and their <»nt person as 

a serious problem which can be avoM^^ - ‘ am^anges with his 
able to endure selectivity m an Lpiinuity despite intermittent 

environments We have sought to exp conscious-self- 

consciousness by conUnuant affecUve conaUve 

conscious phases of mentality conscious and self con- 

activity ranging from the unconscious to the 

scious , activity at the feeling conative 

Speaking generally, eonatL found at the conscious 

level analogous to the quality ot leeung continuity, 

level of activity, may be co^ciousness Throughout 

and individuality despite I “^1 umty m tehc agency which is 

all levels of personhood there is 
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able to maintain itself within the limits of its own varied nature and 
take on new quality and scope as conscious-self-conscious activities illu- 
minate it in relation to its nurturant and challenging environment. 

As a person responds selectively in his interplay with the environ- 
ment, he can develop personality (or personalities, or relatively system- 
atic modes of adjustment) in order to meet the requirements of its o^vn 
telic-activity-unity and of the environment. But every varied channel 
of becoming in which a personal self is involved is possible because of 
the specific pattern of activity-identity that can maintain itself in matur- 
ing, learning, and action. 
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Accepting the editors invitation, J be'logtcS that I ash 

mind to write a contribution It pp 

now What did I make up? Did I make up ‘he mind 

leitmotiv of this book? I decided to cooperate 

— phmses meaning to 

make, to confirm, and to communicate a ecision^ ^ jnanner of speaking. 

Although this "make infirmation. communication 

it IS pregnant with concepts IiKe ^ sense far uider, yet 

which in one way or another pom o p„e-s mind ’ 

sharper than the colloquial u^ implied in this phrase 

might indicate at first sight There i clearly rests on cogitations. 

The statement that "I made up my mmd clea^^r ^ 

on tlioughts preceding it ' ,/i jay yes or no," m a manner 

tlirougli some doubts pondering comnuter ' TIicsc tlioughts did 

d*,:., rrem fc ...im l"' 

.™d. .« 

1 avntshc MTit« 

-.o rmulm « .nMllScncc 

off tlictr collocation of s^Tabols 
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often, if not mostly, was done in a sort of solitude might have been 
noticed more than I had assumed 

I shall restrain myself from gomg into more details here, in particular 
from assigning every bit of the pertinent experiences its sense and place 
in some tailor- or ready made system 

I 

In the above remarks, I let the cat out of the bag using two words, 
namely, sense and experience They are in my thinking inseparably re 
lated in mind Perhaps it is often more serviceable to say meaning instead 
of sense 

When I consider terms and concepts of physiological psychology, I 
see that there the concept mind is not needed, indeed its use may occa- 
sionally produce confusion It would be entertaining to investigate how 
scientists in their devotion to the facts of natural sciences may go around 
the concept of mind This is especially true in psychological schools of 
the last sixty or seventy years that based their tenets on natural science 
even when working with experiences of and their meaning for human 
beings 

Says Hebb, * Mind can only be regarded for scientific purposes as 
the activity of the brain ” This is the physiological-psychological attitude 
For a person mterested in experiencing and m meaning, this observa 
tion of HebVs is clearly superseded by Straus’ short statement, ‘Man 
is doing the thinkmg, not the brain Whatever the activities of the 
brain and of the sensory organs are, they may be looked at as organs 
of activation However, the activation which they induce or mediate 
would be meaningless, it would not even occur without the person m 
his situation as the performer The person in his situation is meaning 
fully experiencing It is not sufficient to consider man as an anatomically 
and physiologically extremely complicated robot A robot would pre 
sumably show effects from whatever 'causes” hit it from the outside It 
would be equipped with mechanisms comparable to the key, slops, 
pedals, etc , of a church organ which does not play unless the mecha- 
nisms are pushed or pulled malever may be obscured and twisted m this 
comparison, one aspect, I believe, comes out clearly the robot and 
the church organ are played upon by a person to whose situation they 
belong They do not receive stimuli to which they would react m the 
manner of living organisms The person playing the organ or using the 
robot (both of which were constructed by persons in situations) i* 
causing changes upon the organ or the robot, these causal changes 
bring about effects ^\^llte one thus loohs at organ and robot entirely 


2 **Der Mensch denkt, nicht das Cchim ** 
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mechanistically, the playing upon them by the person in situation 
IS not mechanic or mechanistic, but it is done and experienced because of 
meaningful motives ® 

n 

Where do these mental gyrations lead? We declme to identify the 
mind xvith the workings of the brain We realize 
could not be performed without the brain We 

brain changes m our brain are accompanied by undeniable changes 

t iXnl U our brain does not do the thinking, if it - 
by the persL in his situation, is then the person ■dentieal with the imnd 
It annears to be paradoxical that the same thinker who is made 
responsfble for the splitting of the unity of ^ 

stressed the unportance of thmkmg for “"S' yg fgj every 

ergo sum- It would be unfair to make Descartes responsible o e 

idLtion refemng to him and crossing ""“^tfore hL lime 

the body mind unison that had been a ° ^ t before 

We Ly have made our task more 
mentioning body mind when probably we ^ d and psyche? 

However, let us face the issue Are we going to id^tdy ^„d 

m?eire:t‘;^ Idtd refthe Udland of the psychc e— 

IS at least as comprehensive as the previo 


m 

There seems to be an approach from 
IS the Latin word for mind, ^ would we not find out 

men we consider the disorders of ^ be? We arc in a 

what the mind or, ratlier, w la * _» “mental disorders ” and 

predicament The terms men a unless the most competent 

“mental deterioration” would g.vcJ.ope a. all 

authorities had not informed u number of other aflliclions, it is 

Tlicy teach that in s,ck Tlie s>anptoms of "mental dis 

the body— often the brain tli • instances arc manifesta- 

case" which we arc able to sunder <>' bodil> afniclion that 

tions of tlie person m his situation su 8 j die central nervous 

directlj or mdircctl> inn.iences the function 


3 See footnote 1 
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system This means that the person in a situation has changed or is 
changing his way of experiencing with the result that the person in 
his situation is experiencing himself as well as his situation in a manner 
different from the manner in which he experienced before 

In order to formulate a clinical diagnosis we have to establish certain 
symptoms Those symptoms are reliable as symptoms only when they 
are bached by physical findings They are, e g , the speech disturbance 
in general paresis, the confusion in infectious delirium, the hallucina 
tion in toxic psychosis Without physical findings we may be sympto 
matologically at sea We then try to make the best of our observation 
of the patient’s behavior, especially his utterances— trying, as it were, 
to enter into his world through an understanding of his experiences 
Then one deals not v, ith more or less clear cut symptoms, but with phe 
nomena which may have a variety of relations in and meanings for 
the sick person’s experiencing This is frequently a rather uncertain 
field when the patients report vaguely and/or fancifully about present 
and past experiences 

There is the talk about mental diseases, about mental health, and 
mental hygiene— the sickness of the mind (that cannot get sick), the 
health and the hygiene of the mind, but the mind seems to be the more 
evasive the more it is discussed Is there perhaps pretension of knowledge 
instead of insight and critical knowledge? We recollect an observation of 
Straus The ‘objective’ theory demands that our world of experiencing 
should be denved from nature as it is conceived in mathematical physics 
Physics is considered to be the basic science of psychology The fact, 
however, is that we, human beings, construct physics in our world of 
experiencing Physics, as we construct it, is possible only in our world of 
experiencing Even if the assumption that the world structure as compre- 
hended by physics were the authentic and primary one, for us it 

The physiological psychologists using physics and mathematics for 
inauthentic and secondary’^ 

the framework of their science have produced many an interesting and 
important result We deem it impossible to arrive at an understanding 
of cxpenencing and of the mind by ways of physical mathematical meth 
ods, even if they become more and more refined We believe, further- 
more, that results produced in this manner have not infrequently been 
gi\en interpretations which were not-and which could not be-satishc- 
tonly based on the experimental results Pavlov, in fact, originally a 
ph>siologist, IS a characteristic example While one admires the genius 

4 WaUhe cmphisbcd “for me the dull physico malhemalical concept of the 
human mtnd is a muddy \csturc of decay in which I am not willing to be unfolded 
It Is unworthj of the dignit> of man* 
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of his experiments, one cannot but deplore the insumciency of his in 
terpretations ® 

IV 

Comparative psychologists, some of whom -e - J"? ”! 

biologists and zoologists, want to come to an ® of 

ismic, especially of animal, behavior an c activity 

then own They look at the organism as ® follow m some 

For them according to Portmann, w ose pr of biology ” If 

essential points, ‘the subject J*® j,g observed, something 

there is activity, comprehended by the concept 

must go on within the organisrn ^j,bich m principle every 

of inwardness connected with inwardness, perhaps 

living bemg is possessed ^ „ Fortunately, one is eliminating 

one of Its "aspects.” are the n essaying to reduce the ‘life 

the noUon of many ‘ tendency”-if only to 

impetus” to one “dnve, "wlu® ’ _.t,irp has been cursed with Gehlen' 
do away with all the drives '* ® ‘ ],i„ unfolding of life funda- 

consideVs the tendency of the "“ly, no behavior 

mental Without inwardness, °"® the tendency to mani- 

One must add that inwardness healthy creature, which 

fest Itself toward the outside. , gaj, nation of the tendency 

IS not cramped by impediments, roug discuss that 

of the highest possible ol 

hfe Itself IS one of the •“ '™ .^^35 and unfolding tendency- 

The use of these two notion extremely complicated “factors 

appears to be an oversimplification o h Y ggrtam 

and functions ” In using ^ sceL to he going on in all 

understanding (W 'nterpreta lo^ psycholo^ « 

creatures, includmg man usyche are inevitable Therein i 

cemed, comparisons uith the scientists are fully an are this is 

the weakness of which the pe i anthropocentrism, even if it ‘S 

the danger of anthropomorphism or ant P 

higWy critical rlrcidcs it can be said animals ia\c 

For whichever terminology presumably more often 

inwardness and tendency to ^ appears to he limits as regar s 
not conscious than conscious •nicrc guen m the 
inwardness and optimal gemed, the unfolding, howcacr, 

hereditary makeup of the species concern 

5 Slmus xwo »n cxlcnmc ducu^ion <m 

0 Quoted from Jorcs 
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depends also on the animals’ environment. For instance, alertness and 
apathy as well as the alternation between them may be due to hereditary 
Ardagen that can optimally be unfolded only under the influence of 
certain environments. 

Our example brought us into the closest neighborhood of the moods. 
It is assumed that the whole subjective condition (Verfassung) of a 
living being— the “how-where-when” if I may say so— how it “feels” itself 
in his environment (where!) at a given time (when) reflects the func- 
tioning of the organism: it is experienced as “mood” and manifested in a 
variety of ways— depending on the species and the more or less “fitting 
environment. Inwardness and unfolding enter into this particular mood. 

Lest the suspicion occur that I want to equate man with other crea- 
tures, I point to their inability to say I or you and to their inability to 
think. On the other hand, the many biological and behavioral features 
that man has in common with animals are obvious. 

The “how-where-when” implies the situation. I prefer to reserve the 
term for man, since the “situation” seems to stipulate relations of a kind 
animals are lacking. Yet animals (including the anthropoids or “the more 
popular and cheaper rat”— Walshe ) are living in a web of relations which 
they have to take as they are and the change of which is for them deter- 
mined in a limited way. Here again Analgen cannot be discussed aways 
As Walshe puts it clearly: “They (animals) show determinate ways 
of acting, as for instance, in courting, mating and nesting and so on. In 
a tnie sense of the word they show no originality”— I am tempted to add: 
nor do they need it. The relations in which human beings live and ex- 
perience necessarily ‘overlap” analogous relations in animals. Yet there 
appear to be considerable differences in the inwardness, in the optimal 
unfolding and in the “how-where-when.” Sr duo idem faciunt, non ost 
idem. Just here, though, we can learn from our colleagues about the inter- 
woycnncss of animals’ life with animals' environment. In their species- 
limited way, animals react to environmental “stimuli”; they are “blind 
and deaf to stimuli to which according to their limitations they cannot 
react. In other words, (1) animals react in species-determined and 
spccics-limited ways to their environment; (2) they can live (survive) 
only m environments to whose influences they are “attuned” or "atUm- 

Portmann, who would probably not agree to all my preceding remark, 
explains that there is a potential structure in all living matter which the 
organisms develop in their reciprocal relations with their environment, 
lortinann formulates, “Afics Lebemligc ist vorhcrcilcic Beziclmnp- 
tecise ; this signiiics that the manner of relationships of any living organ- 
ism IS hound to develop with the development of the organism, of ever)’ 
organism. 
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Space IS limited for animals-despite the facts of their migrations 
to and within certain areas of their environment Lack gave a 
descnption in his classical hook on the rohin In ^ 

relations of ammals are “Exed” With tanung and domest c tog 
training animals, their living areas have been ‘ 

widened Animal life passes in tone, hut animals do not know time 
Here we bring several quotations from Buytendqk “M- 
with an upper stratum of mental funcPons He ,s 

signiEes that in every behavior mediated by his body (i fte 

‘ihmension of the mind’ is involved” “Man /'‘\Vs living 

mal) only m and with his world, hut also famng his world Man 

areas are not as limited as those of anima , areas man is 

In contrast to animals 

h. d 

ticipates in the meanings of the ^'‘ua m" ^ j^no^ledge (Erhenntms) 
are realized in activities In addition meanings 

of the meanings of the meanings meanings in human experi- 

in animal life that are m any sense c f , j ohviouslj different 

encing Inwardness and the tendency ‘o ^y be Lnsidered 

in animals and humans, however b®*'® calling attention to the 

in all hvmg creatures Here I restrict myseff to calling 

reactions of animals, including higher ‘ Notonly for prac 

and to the receiving and giving m ® ® reserve terms like evpcri- 
tical reasons does it appear human species « If 

encing, situation, P“'‘™^p™'’encmg, animal situation, meaning 
need be, auxiliary words like pre P 

like could be used in respect to organs and arc able to 

Animals and man are equtppc CMStence depends not solely 

act, to bebave Says Bu>lendij *i -,icn m knowledge and acliic\c- 

on sensations and actions, of what he calls the mcar- 

mentl” Buytendijk IS aware o ^hoM like to sa> man sliows 

nated mind Befemng to ^ a > circumstance that man is 

originality in a true sense of the term 

r nn »r» MclZScllC Ouf Un» 
7 I am reminded of “ '™“u„g'J^‘1iur'undcnMndin!: of llie "oild of 

oSf “Se'rlrSm^of fn.^ ,,, p,.,„en, WmC .n dio 


lu rciuuuti a o'**" 

is an achlcscmcnt” about 'that mm's w-ay m IcCrb one 

can talV Humm lanRuaRC _a,,v'5 tnipb-»sw of not If 

from tint of animals' Hartmann’s irntwcl oi 

cannot help to be reminded of N»cmu ^,rd dimension 

the great advantage In using tho 
tbe word “lev el”? 
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Space IS limited for animals-despite the facts of their migrations- 
to and within certain areas of their environment Lack gave a pertment 
description in his classical hook on the robin In their limited areas the 
relations of ammals are “fixed” With taming and dornesticaPng and 
training animals, their living areas have been ^ ^2“ 

widened Animal life passes m time, hut 

Here we bring several quotations from Buytendijk Man is not “ anima 
„ .ppj— 1 “ 
signifies that m every behavior mediated by tiis ^ 

‘dLension of the mind’ is involved ” “Man not exist j like the am 

mal) only in and with his world, but also facing “Id MansJ^^^^^g 
areas are not as limited as those of anima , areas man is 

ticipates in the meanings of the situation i e (Erkenntnis) 

are realized m activities In addition man meanings 

of the meanings of the meanings meanings in human experi- 

in animal life that are in any sense c obviouslv different 

encing Inwardness and the tendency Zy be considered 

in animals and humans, however basic calling attention to the 

in all living creatures Here I restrict myseh to calling^^ ,„^,„nments, 
reactions of animals, including higher am ‘ ^ ^ jy for prac- 

and to the receiving and giving m ",L cxperi- 

tical reasons does it appear commendable „ .es» If 

encing, situation, and particularly ^ 

need he. auxiliary words like pre experiencing, animal situ 

like could be used in respect to anmals 

Animals and man are equipp „ existence depends not solely 

act, to behave Says Buytendij ' i _I,n ,n knowledge and achiei e 

on sensations and actions, creativity of what he calls the incar- 

mentr Buytendijk is aware like to say nrm shows 

nated mind Referring to itltanc^^ that man is 

originality in a true sense o 

r .* »!-* Nictzsclic * Oiir un» 

7 I am reminded here K'nSLdms of die vorld of 

o'"eir*"Lmretrng' of inlerpteting " , " 

8 Biiytendiik “To be human « „,l„cvemcnl 

in c\ cry relation JTi'a Buy-tcntlijl^ obser^es "“pncc is ilifTcrcnt 

is an achievement, about ' M,iclcnt that mans vs'ay . ... one 

can talk Human lanpu^Se empb'‘S>s of not ^\1»•lt is 

from that of animals’ DMpUe ^ . {|.|rtmann's pcrtin^t c . - instead of 

cannot help to be remindccl Jl“^^“SlUonable word -dimension Instea 
the jH'cat advantage In using 
the word -level”? 
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facing his world renders the human stamp to his relations and makes the 
unfoldmg of meanmgful expenencmg unavoidable Here the mdispens- 
abiht> of language® and thinkin g is evident In dus context an expen 
enbal feature ought to be menboned which I propose to call the 
choice of meaning Even if one would talk about meanmg like phenomena 
in animals, a choice of meamng could not possiblv be considered I do 
not den> that whenever dealmg wnlh meanmgs the roam difficulty is to 
break aw^y from one’s own meanings and to guard against imputing 
them to others— men or animals 


V 


After paymg our compliments to die psychology mmded biologists, 
it seems fair to express our respect to a philosopher To Nicolai Hartmann 
we are hkelj to be attracted by his descnpbon of the very levels one or 
the other of his fellow philosophers find naive ( Heinemann ) Hartmann s 
exposibon concemmg the mmd is one mterpretabon among others In 
his mterpretabon we can see relabons to the thought of the scienbsts 
quoted m the preceding secbon and to our own thinkmg 

Hartmann does not really “define” the mmd but he describes it under 
various aspects, v\e shall menbon and comment on a few onl> “The 
mmd m not floabng m the air We know it onl) as mental life borne b> 
the psvchic existence v\hich is home by the organic and ulbmatelv* by 
Imng matter” The mind is specificallv human Every human mdmdual 
has his own ps>chic existence {seehches Sctn) One may be sad or cheer- 
ful wath or for another mdmdual, but it is not the other’s sadness or the 
other’s cheerfulness On the other hand, one can thmk the same thought 
another mdividual is thinkmg “Consciousness separates men, the mind 
unites them ” 

Hartmann describes three kinds of mental existence the personal, the 
objective, and the ohjccbvated mmd The personal mmd is knowm to us 
from ourselves and from other people, it is "mner, spontaneous chang^ 
a consistent searching and findmg of new constructs (Gesialtungen) " 
The ohjeebve mind is the mind of the group {Zeitgeist), it is alive hke 
the personal mind Like the ohjecU\e mmd, the objecUvated mind is 


of » Communication in the animal ™ld refers to moods and chanpfS 

aut^-v?^ 1. of animals (Tterstaaten) “ The »In«^ 

S a ul. nt f " to talL but his hnfaiape is the mamfe5*a 

To cristm^ (Semnreue) different from that of amLls - ^ , 

ha hi rep^ltdl> rtrwses this thought. He sa>-s eg. “Esery indmduaj 

for himself Muid umt« oLcio.isness isohlr* 

mumtj of the blood consciousness separates men but mmd unites them. 
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superpersonal, supenndmdual, but it is not alive Personal and objective 
mind make up the “real world of mental life ” The objectivated mind is 
deposited in works (of art, science, rebgion), from which it may talk to 

US ‘ like a living mind ” „ ^ , 

“The personal mind can see itself from within The mind in 

the world Gives meanings to and shapes the world j . 

For Hartmann the living mind is living only m time, it has no direct 
relation to space, although it is “spacebound ” The living mind never is 
in space, hut is living m time always becoming, developing (Hart- 
mann) The individual mind finds meanings in accordance with the 
Zeifgiwf (objective mind), but the individual mind is also giving mean- 

1— ir,;.' 

1 . . — 

on the meaning provided by W*'^/“al “(Tp^T) 

less instances m ^ have understood by 

experience his own meaning ims is 

""h— b— 

son that he is capable of happening to the real influence of 

purposeful activity opens mm (Machtstel- 

the mind,’ that on purposefu _ endowed with superi 

lung) m the real ™ oal to itself (Zielgehimg) " I hold 

ority since it is capable S' 8 ,„°he„selves although their actions 
animals incapable of giving g i „™ ,mable too, to develop any 

may appear purposeful to us am unabH t^^^ 

system of values-there are, for . <.„,ers 

nectar, there are, for the bears, n ^ purposeful activity 

In respect to values Hartmann o behind it, due to which 

as such but the feeling of values ( » One may well assume that 

man decides which purposes he wi jPartmann a sense akin to the 

the words activity and action , j„unt" and that, m this con- 

sense Buyendijk gives to the word aclueve 
text. I give to the word performance 

, SwngrbcrunJCcsIaltcrdcrWcIl- 

11 ’Dcr Ccist dcr Writ f zuccUacUeMt. rcspcrU'r'y 

12 7u.cckmacsstpl^cit and Z 
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VI 


Whatever the world's “real structure” may be, we approach it con 
structively Even in our analytic undertakings we are searching for a 
constructive view of the world which and m which we are experiencing 


This constructive view of the world appears to be pecuhar to man m 
all situations m which he finds himself as a person some constructive 


attitude can be seen 

There is here a difference between man and other hvmg beings Many 
animals, e g , are building tlieir nests or coves or any other places m 
which they stay for a shorter or longer span of time Their buildings 
as their life span remain unchanged throughout the life of the species 
They certainly fulfill their purpose well enough On the other hand, 
man made some progress in building his abodes He clearly demonstrated 
his ability to construct— progressively to construct his tools, his lan- 
guage, his works in the broadest sense of the word 

There are a goodly number and vanety of “performances” which 
distinguish the human performer from animals The common denonu 
nator of these performances is their actual novelty they are produced, 
thanks to man’s special ability, to find and to construct new tools, new 
vords, and new ideas, he is also producing works of various kinds— oi 
art, of science, of techniques 

Woven into this production-or ability to produce— are necessarily 
planning and decision thinking^ Furthermore, communication of the 
particular kind that human language makes possible All this might not 
be feasible Nvitbout man’s ability to doubt which is tied up ^vlth his 
desire to look into “things,” to take them apart, in order to leam hov 
they are ticking, with tlie goal afterward to put them together again 
The phrases to doubt” and “to take apart” point to man's anal) tic 
•ibihtj and to his ability to destroy Man uses his tools, words, ideas, 
and vorks not onl> for construction and production, but also for destnic- 
tion He counteracts his constructive by his destructive abilit>, m fact, 
it happens tint he is compelled to destroy at least “\vithin limits when 
for his sur\i\al he secures his food, and ^\lth feuer limits when he 
feels threatened in his property, power, or existence as an individual 
or as a member of a group If we were to consider construction an 
production as characteristics of the mind, we could not dcn> that 
destniction can be a charactcnslic of the mind Tins is cas> to sec 
and to “admit” when destruction is but tlie initial step to new con- 
stniclion However, there is all manner of destruction without anv 
design of reconstniction-cven acts of mere destruction need not be 
outside of the range of the mind 
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It goes without saying that in construction as in destruction m 
thought as well as in action-we meet the person in a situation wi 
his needs and emotions We are not sketching a 
here, but wondering about the mind or about wh 
mental 


personality blueprint 
it may be considered 


vn 

matever we want to understand by the mind, it is not to be 
viewed as an “apparatus” or a special gadget in a 

The relations to the body and to tbe brmn “'’eniable but hey 

do not help in understandmg the mind The 

gists and objeebve psychologists despite their 

are not applicable here Modifying Straus' f ™ 

thinking, we propose it is not any organ that is ^Wer.enc mg but i t is 

the human individual, the person in his '^^,“hout hTbody 

expenencmg The person in his d 

he IS living and experiencing it, Aroug i ^ j g 

Experiencing may be said to have two Xough’ 

spaoe-the person in his situation is ivi g ^^^.g used as 

time and “m” space The f^gf ,hgy gre one unbreak- 

though they were two separate ent > ’ unable to master 

able entity We take this entity apar mternretation— in our 

It in Its totality, we do so in our urgent nee understand what for 

desire to understand or ratter to make ourselves gj jl.g 

us IS not understandable The unbreakable entity which 

concepts becoming and gur thinking If we 

we “take apart in order bette .„uip to conceive of particular 

proceed in this manner it ®PP®“® ‘ becoming and between the 
affinities between the aspects ° - r „g divided the en 

aspects of space and being, ^ , (be workable connections 

titles time-space the becoming-being mto*e^ 

time-becoming and space being experiencing per- 
is mside-outside We are dealing Ume and becoming for 

son m his situation and cannot u nvolvmg inside, while outside 

him IS more a matter of evolving and >ns - 

for him concerns more “lemg-outs.de 

chains time— becoming inside imoact of these chains on our 

We have now to consider the poss g^pgnence that would allow 
experiencing We want a sort of tormu understand by 

us an mterpretative tie-up with the two exponential arc 

the expenential arc lends itselt to m _P,p(gs. 

IS the frame of every single expene 
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Sion which mostly is picked up by sensory organs but need not be directly 
related to them For instance I see a table standing on four legs or, 
preoccupied with the furnishings of my office, I may think of such a 
table The impression serves, in general, as the content of the single 
experience, the arc of which gets underway In our simplified example, 
the four-legged table is the impression as well as the content of the 
experience, it is, as already alluded to, followed by a relation, the 
relation connects the current experience with preceding experiences, in 
the example used above, former experiences concerning tables might 
be related to Not only things or creatures grasped by the sensory organs 
but also notions, concepts, ideas can serve and can be related to as 
impressions and contents In other words anything concrete or abstract, 
anything perceived or thought can be experiential impression and experi 
ential content The impression and/or the content of any preceding 
experience can be related to any new experience Any experience goes or 
points toward the future, the relation is the connecting link, as it wer^ 
between past and present and beyond them to the future, to anticipated 
experiences After a relation has been established the experiencing 
son in his situation gives a meaning to the current experience The table 
may mean a handsome working table or a table to put something on or 
a model of tables or a reading table with books on it or books them 
selves or any special book or ideas or an idea contained in books A 
coloring of regret, disappointment, frustration, satisfaction, etc , may 
enter retrospectively, or expectation, hope, zeal, joy, etc, may enter 
prospectively An emotion may also impression wise or content wise 
start the wheels of another experience rolling This would signify that 
emotions may serve as impressions and thus have definite influence on 
the meaning After the relation is established and a meaning is given 
to the current experience, the experience is ready to be expressed The 
expression can be any action— motor or verbal, etc , the expression may 
also be a word leading to a new impression or content and referring 
to what had just transpired Not every single experience is followe 
by an expression Any single experience may be interrupted midway 
and may be expressed later on or never Expressions may he simp c 
hut they may also be on a high level and quite complicated, e g > 
scientific work and in artistic creations 

Tlie complete expenential arc looks like this impression-rchtion^ 

meaning— expression 

The relation in its “hookup" with the preceding experiences and 
m Its pointing into the future falls into the becoming of the person m 
lus situation and of his expenencing The becoming of every person m 
his situation is full of rclaUons Our chain time— becoming— msidc thus 
is lengthened by another link, namely, by the expenential relation 
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We can experience only in the present We may look back-retrospect 
-on experiences of our past, we may 

our future but the actual experience is always a f®’’ ‘’l® “ 

of the present of the experiencing person m his situation ^ J 

actual experience at a certain time now, and m a certa p 
In the nom-here the experiencing person in his situation gives a mean- 
mg to his actuTl experiLce Because of the hem, the meaning appears 
to be closely affiliated with being and space The chain space being 
Outtde Xs^s lengthened by another link, namely, by the experiential 

“Ir attempt to do justice to the mterpret^on of a va„e^ 
"existennals” and to their significance “;|j"ming 

(relations) to experiencing, we found the j,g 

-inside-relation ’ assort of staccato of 

seen the permanent flow of ® working by themselves but 

meanings The sensory organs ^ nprsons m situations 

they are functioning m the total o organs which can 

It is not only the impressions media y , , ^ emotions can 

,1., . .. ... “f™"- ".Str" 

serve as impressions, too For instan , y 

and hear him making an error m is P , j,gut tj,e error 

of my own weak spots I may become outright “ die mere 

committed by the “^^s ^re^enence an emotional 

sensation and thus may render t 

tinge 


vrn 

We mote that we “found" these as well as linking 

correct although we constmcte context of our intcr- 

wherever we deemed it mdica e die experi- 

pretation, possible to perceiv „^,np_,nside-relation represents the 
cntial arc The chain time— e expenential relations and 

torivard “motion” of human expenene ng Tho e ^ 

the chain time-becoming-mside-rdation^^ PP ja 

pli>sical aspects and P’‘>’y “®''ldge. animals enjoy neither the 

situation Asfaras«eareablcto)udg and expe- 

of relations nor tlic.r utter y'jy ^.,„alion , 

nonce in the expcnencing perso spacc-bcing-outside 

In the context of our mtcrprctalion. tl Tl.c ncxcr- 

-mcaning represents a 'jj be .ntolcrable, for it would indeed 

ceasing flow of the other chain wouia iie 



434 Mind as Participation 

annihilate the person in his situation if there were not certain points of 
rest”, in these “cross sections” through the flow of experiencing, the 
person in his situation has the necessary “leisure” to give meaning— 
exercising his choice of meaning— to the current experience The giving 
of meaning, as interpreted in this context, makes it particularly evident 
that expenencing is a matter of the now here In the flow of time, rela- 
tions never carry the stamp of the present as clearly as meanings do m 
general This statement does not imply the notion that meanings are 
‘rigid”, they certainly change and one might imagine that the choice 
of meaning is one among other features in experiencing that keeps 
meanings from getting frozen Yet meanings are less fluent (flowing) 
than the immediately “time-powered ’ relations Meanings are not time 
less’ , nothing belonging to or affiliated with experiencing can he 
timeless However, meanings can be considered as ‘brakes”— the more 
so according to our thinking meaningless experiences would not be ex- 
periences at all 

Experiences cannot be ‘spaceless" either although a multitude of 
relations do not have any spatial attributes, but they are “space bound 
insofar as the experiencing person m his situation is expenencing 
space and time 

Our discussion shows that it is helpful to make separations, but it 
also demonstrates that, despite all our separating, entities remain entities 
The entities time— space, becoming— being, inside— outside remain enti- 
ties In addition, it should be conceivable that relation and meaning form 
an entity although we handle it from two sides 

Turning once more to the experiential arc impression— relation— mean- 
ing— expression, ^^e have to point to a fundamental difference between 
impression and expression on one hand and relation and meaning on 
the other 


The significance of the sensory organs in respect to impressions and 
of the motor system as regards expressions is patent All around our- 
scUcs wc pick up sensations— wc see, we hear, we taste, etc— which 
again and again start new expencntial arcs The sensations as they 
arc sensed hy us can serve as experiential contents No doubt that m this 
connection xerj often a perception derived from the sensation forms 


impression as ^^cll as content Here relations are “at work" Despite 
their connections xvilh former experiences— of the same or of another 
Wmd-lhe relations setm to occur on a ' level ’ different from the sensor)' 
level of so man> experiences Tlie meaning which the person m the 


13 Eljcwhcrt (1939) \vc disciustd the 
and of penetration vsitli spiec-lKiiig 


tic up of clnngc with tunc— becoming 
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situation gives to the e\penenee following the relation stays o" 
level evperientially reached with the relation If the expression tha 
ends an aetiial experience is manifested m some bodily movement it 
IS hhely that-it may. perhaps, m the vast majority o 'nstanees-the 
previous level (the level of the impression) is resorted to “ 8 ““ 

Is It were, tlie game can begin again In tins 'game with which we are 
dealing here m a simplified and probably abbreviated “ 

be intelligible that outside (sensation-impression) reaches int 
(relation-meaning) and that inside connects with outside (evpressio 
moton) ^^ere are experiences, there may be a whole serms of experi- 
enees m which all "proceedings” remain inside, in which numerous 
mlahons and meaningLare gone through without any ^ 

Sion from and without any immediate expression into outside We ca 
spare the “immediate” since sooner or later ^fjong 

makes itself powerfully noticed in experiencing " ^ person in 

as we are living and experiencing we do so m on orivacv of our 

a situation, we may for a span of time re rea i j vvhich 

“inner life.’ yet we must breathe f “f Xe’ „ jeLCell 
we cannot do exclusively m the inside, but m . 

regulated inwardness, but 

Our notion inside is not identical wii mside-our 

we hold the two are close relatives / descendant of 

‘inner life” as we just called it-may be "’““f ‘ fauna 

the all over inwardness which Portmann a ri j sense 

There is likely to be some inwardness left in , human 

of Portmann-s notion But what goes less 

being in his situation has become qua * ^ * ^This inner life of ours 
complicated inwardness of plants and and in 

comprehends human thinking h.s environment happily 

tellect of a creature that is not im faced with his world 

Ignorant of X“cri”ure-Hrmo^^ so called-has pos^i^ 

“1111“ pot™t.alities heThlan ” 

does not have these possibilities potentialUies^ 

but having these attributes makes him w -eriencing we conclude 

.pp„Ls,« .1. .»«“ X". -'pi— “ ” “"rf 

that relating and meaning a ^^haps most frequently are. closely 

relating and meaning can be, P organs and our motor 

merged ‘Tietween” the functions o activity, 

systL Notwithstandmg this mergence with our y 

1 ciif liic nine or Ills foiintiin pen 

14 If eg thesclielvr lost m thought refills h.s p,p= or 
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and notwithstanding the wonderwork of the brain, relating and meaning 
are performances which cannot either be explained or understood throug 
the methods of natural science In these mental performances is mani- 
fested what is called “the mind”-lhe mind of man that renders to him 
a not always admirable distinction from the animals, if, eg, the above 
mentioned destructive liabilities get the upper hand 

The mental performances are not mechanisms, nor is the human mm 
a supermechanism of the kind of the computing machines It is the humm 
mind that invented and directs the machines As Munk recently o ^ 
served “Every scientific triumph is, in truth, a triumph of the Mm 
Repeatedly we underlined that we are giving— or trying to give— an 
mterpretation On the ground of this interpretation the mind could e 
tentatively defined as that existential aspect through which the person 
in his situation experiences (establishes, maintains, loses) his multifo 
relations and finds and gives meanings to his experiences One may as 
'why existential aspect?’ For the simple reason that our interpretation 
IS built up on becoming and being m time and space We observe 
that existence comprehends becoming and being and we took pains— 
here and elsewhere— to remam aware of the intertwining of becoming- 
being with time— space 

We refrain here from entering a discussion of the emotions in respect 
to experiencing Allusions to it are made above 

Our concepts on human experiencing were first presented in 
Later we discussed outside— inside, and more recently time— space ana 
becoming— being Our opposition against the psychiatric followers of M 
Heidegger probably helped us in clarifying our thinking at least to 
some degree In this respect we owe more to Nicolai Hartmann 

It IS encouraging to find in works of scientists of the rank of Portmann 
and Buytendijk concepts which appear to be— at least from the “outside 
—similar to our own notions, although they arrived at their formulations 
through approaches different from ours The mind seems to make inroads 
into scientific thinking At the same time a few philosophers are getting 
more interested in and accessible to biological concepts 

15 \Vc al» rcfmin from a discussion on the distinction of mmd nnd 

But wo may be ptnnitted to indicate that what is often understood by ? 

though In man tightly connected with mind appears to be an area into 
and wlhin which the kinship between man and ammil can be searched and foun 
to a higher or lesser degree according to the altitude of the searcher and of U'C 
under 

16 At his rctiremrat from the presidency of the Royal Institute of Philosoph) 
Lord Samuel ohscr\cd “First, tliat philosophers should endeavour to speak in kin 
guage undcTStooti h> all educated people, and not in an esoteric language undtrstooa 
only by thenwelves Ohscunly of style is a discourtesy to the reader or the listener^ 
and it defeats its own purpose, for It Is the purpose of speech to be understood 



Kahn • Some Thoughts on the Mind 


437 


K 

Reviewing what is reported and discussed in these pages we empha- 
size once more that we just offer another interpretation. This emphasis 
is indicated as it happens so often that an interpreter _gets so “ 

his interpretation that he ultimately thinks it is so. We ^ 

“how it is,” else there would be no need of so many mterpretatio 

some of which we amply use. wo 

We start from and again and “8“*" 
deem it feasible to tie up the “how-when-where with ^o^y The 
"how-when-where” in respect to the body-not “"'y” 
looked at as the matrix of emotional life in general and ^ » 'm 

mung) in particular. In the frame of f P“‘““ 

be unsatisf^tory-to say the least-to deal with the mental life m the 

"“ouTcolSgues in comparative psychology-men oj, adimrf 
ity, wisdom, and patience-came to sketching anthro* 

man and animal most impressively. They trie P that they 

pomorphism with a critical anthropomorp is , , Attributing in- 

lereunahle to exorcise anthropomophism completely. Attabu^^^^^^ 

wardness (Portmann) to animals is a P®!”,,!" ^ ted mind,” that “man 
inwardness, Buytendijk holds that man “ , , £ j world.” 

does exist not only with and in his grasp “the 

There seems to be in this context te “incarnated” betrays 

difference between man and animal. The attribute incamat 

the observers wonderment which we ® ff®' Ugt^veen Zweckmaessig- 

It appears to me that Ha^mann s disbncbon bebveen 

keit and Zwecktaetigkeit^ thrmvs purposefully 

other viewpoint. We, human for it. We see in and 

{zwecktaetig): We anticipate a goa which they are unaware. 

Into the actf4ies of -‘t^^^TIrnTpr^odt-itU^hey are “prm 
In this, as in other respects, an their niJikc-up nnd their 

pared" only for activities^ As we have elaborated, animals 

manner of re; acting to their ®”'’^°""'.®"';„.;.7]imits. Thus they are able 
have no tendency to go beyond ci P , . j harmoniously with 

-as has been said so often-to live happily 

their environments. cmne However, he docs not 

Man has a much wider, if not ^orphistic.ally attribute to 

enjoy the happiness and harmony wc anthropom rp 


17. See footnote 12. 
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animals In the wealth of his experiences, in the countless relations at his 
disposal and in his ability to give meanings to his experiences, man has 
the urge to go beyond, to transcend his limits The desire to transcend 
IS a unique human desire We remember that the achievement of Ian 
guage is indispensable for the human being in his human situations, this 
implies the desue to transcend 

In his social cultural milieu the actual (not the potential) number 
of the individual’s relations is diminished The milieu has also a con 
siderable impact on the meanings, especially on the choice of meaning 
in human experiencing One may well think of Hartmann’s objective 
mind (Zeitgeist) here It may be taken for granted that the experiencing 
members of the social cultural group influence the Zeitgeist in their 
turn The group, to use other words, affects the individual's (the per- 
son’s in his situation) experiencing as regards kind and “weight of 
impressions and expressions and vice versa What transpires due to the 
‘steering” by relations and meanings is a system of values, indeed a 
variety of systems of values Royce, whose basic attitude differs from 
ours, wites ‘We choose, we behave, and we become, and we choose 
and become in terms of what we value most ” 

In the choice of meaning, m the accepting of and m the building 
up of systems of values, again the difference between man and animals 
becomes poignant Animals seem to prefer what is useful and to avoid 
what is dangerous to them Value systems cannot be ascribed to them 
They certainly lack the feeling of value (Wertgefuehl) that Hartmann 
attributes to the mental creature as moral person ” 

We are mindful of the fact that Hartmann's system shows— as every 
system—thc weaknesses of systematization With every systematic state- 
ment and/or explication that we make, a part of the freedom is lost 
\\hich Nature lets us see and feel if we care to see and to feel Yet 
for our human ^^ays of experiencing we need help— crutches like the 
lame, canes like the blind— to get and to hold to some orientation m n 
universe that for human beings is so extremely complex 

As far as Hartmann's “Problem of Mental Existence” is concerned, 
the impossibility of carving up Nature into levels and the mind into 
slices, IS admitted Nevertheless, Hartm inn’s ideas are highly valuable 
\vhen \vc remain aware of dealing with interpretations \Vhcther he is 
right or vvTong,” Hartmann has pointed to the ubiquity of the mind m 
an original manner 

Tlie mincl-ratlicr «lnt wc call mind-is a way of existence Dealing 
Milli Its problems tlie scientist cannot dispense entirely with pliilosopliical 
concepts, and tlie pliilosoplicr is well advised to consider tlic "bod>" 

IS Tl.rn i% Wn -1 isrtiiii pinlltl mil, Iln Hmcd iloincslicatcd. Inincil onimd 
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without the fear of dehvenng himself to the devil of any of the ma- 
terialisms of the past. 

We tried to do justice to these points of view in our interpretation 
It behooves us, though, modestly to acknowledge Hartmann’s observa- 
tion “It IS natural that the individual sees only what he comprehends, 
and that he comprehends only what m his opinion concerns him 
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Mind as Memory and Creative Love 


Words express contrasts with what is "mind” to be contrasted? Words 
are often multivalent, used with a variety of meanings What are the 
principal meanings of the word “mind’'^ Putting the two questions 
together What are the principal pairs of contrasting elements of which 
our word expresses in each case one member? 

Mind IS often contrasted with matter, the mental or psychical with 
the physical This we may call the two kinds of substance contrast We 
shall ultimately reject this meaning, or reduce it to the distinction be- 
tween the concrete and the abstract 

Mind as expressed in thinking and reasoning is opposed to instinct, 
impulse, emotion In this sense, an infant has very little mind com 
pared to a normal adult Indeed, it is arguable that an ape has more 
actual mind than a newborn human infant 

Sometimes a mind is viewed as an actuality, enduring through time, 
to which vanous states or activities of thinking, feeling, and perceiving 
successively belong But in philosophies of process or becoming, the 
states or activities are the actualities, and the enduring soul, mind, or 
self IS an abstraction or pattern of relatedness This will be my view 
Tor the most part, people are thinking of human beings when they 
speak of mmds, but they may also refer to the animal mind, below 
man and some claim to be able to conceive divine mind above man 
^^e shall include these aspects of the subject m our discussion 

In this essay we shall take mind as the* process of "minding.” m the 
broad sense of expenenemg, with aspects of remembering, perceiving. 
Icchng anticipating, dreaming, purposing, thinking We shall not greatly 
stress the diflerence bct\\ cen thinking and feeling 


440 
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The oldest roots, in the Germanic languages, of the word mind 
apparently refer to memory and love And indeed, if love is generalized 
afany more-or-less-sympathetic valuation, and if memop- is similarly 
generalized to the fullest extent, then it may be argued that the mental 
or psychical functions are almost summed up in memory and love 

Psychiatrists seem rather well agreed that mental disease is chiefly 
incapacity for love-including self-love Syrnpathetic va'uation and evalu- 
ation, the latter being the more conscious, form * " 
of m;ntal functioning When evaluation « ” “d 

or still more, when there is extreme apathy or indifference, then m 

IS sick and in danger of destroying itself. nU.p,.!, Such 

In order to love, we must have awareness of suitable objects bucii 

awareness comes to us, it seems, in two forms, memory P®'“P' 

By memory I am aware of my own past experiences °f the deci^om 
I have m7de and purposes adopted, some o which a‘ a 
I am, more or less resolutely and consistently, ^ 

By perception I gather what that 

mg, and feeling, and evaluate them ““"dm^ X PPpj,„„_ j^ve 

mind IS not merely memory and love, flccimilated to one, 

However, I wish to argue that the first two to o 

and that memory is in some respects a better name for g 

function than perception Memory gives us ourselves. 

How do memory and perception „u,pflv other persons and 

as in the past, perception seems to give Memory 

things, though in part also our own bodm^ ^to^^Tlarge part, 

IS apparently an identity f m past time, perception is 

a relation to others . A^jaingly, to assimilate perception 

ostensibly of the present wor really aware of 

to memory would imply * r „ past world, and that m 

a strictly contemporary worl , tat remembering and the 

whatever sense there is ‘ta" /X onnciple, though not necessarily 
remembered self there can a s nerceived and perceiver 

in the same degree, identity be ./..mer way? Whv not let memory 
You may ask, why try to ^ be? The answer 

and perception remain distinc , as ^ unity m difference Of 

IS that It IS the driving motive eall perception are some- 

course, what we call memory an mehow similar And we shall not 
how different, but they may a s clearly what 

understand the difference c ear we have already seen, memor>’ 

the similarities may be And that both give us ma- 

and perception have at ^ ' evaluation They give us things to 

tenals for more or less sympatheti relation to the remembered 

love and hate Even self-love is mos > 
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past, as well as imagined future, states of one’s self, but since imagina- 
tion derives largel> from memory and perception, these last are the two 
primary modes of receptivity, of acquiring materials for evaluation 
What we call thinking is the fashion in which human beings tend to 
carry out their evaluations The lower animals evaluate, but without 
thinking, at least in our human sense of the manipulation of words 
and other symbols But animals must have memory and perception, or 


they have nothing to evaluate 

Are there really two absolutely diflFerent forms of awareness, memory 
of one’s own past, and perception of others as in the present? The closer 
we look, the more do we find the seemingly absolute differences turning 
out to be relative, and matters of degree First, consider memory Recall- 
ing an incident of one’s childhood or youth is not adequately expressed 
as an experience of identity How alien and other that remembered past 
self sometimes seems, and m the repressed memories that psychiatry 
finds, this otherness is even more startling You may use the identical 
word “soul,” or self, but an identity that admits relations of sharp 
antipathy and extreme condescension must have something relative about 
it, must be admixed with important aspects of nonidentity We shall 
take up this point again later 

Turning now to perception, man has discovered that his perceived 


world IS m reality a past world In looking at the night sky, the tune 
interval may be very vast, far greater than any personal memories of 
ours can extend over! And any object outside the body, however close, 
IS at least minutely past by the time we perceive it Accordingly, if 
memory is defined as “experience of the past,” then all perception, 
unless of inner bodily states, and perhaps, as we shall see, even of them, 
IS a form of memory, by this definiton of the word Moreover, the fuct 
tint with near objects the time interval may be extremely small estab- 
lishes no distinction from personal memory, for (and philosophers have 
an inveterate tendency to forget this), while the obvious examples of 
memory cover appreciable time intervals— a minute, a day, a year— less 
obMous but undeniable examples cover but a fraction of a second 
Such immediate, or very short-nin, memory is so much with us that wc 
almost fail to notice it consciously, and our philosophies are greatly 
injured h> this oversight As I begin the latter portion of a long word, 
m> utterance of the first part is already in the past But I do not expen- 
cnco this lallcr portion as a fresh start, but rather, as continuation of 
the earlier portion Wc hear a great deal about the mistakes of mcmor>’, 
io\\cNLr, somc^^hat as Msion for close objects is tlie most reliable, simi- 
lirh tnist\Nortlu ismcmor> for lhc\cr>' short-run past 

Perception then is akin to racmoiy, at least to this extent, that both 
refer to the past-in the most reliable case, to the near past Wliat now 



Harlshome • AfmiJ as Memory and Creative Love 443 

about the other apparent difference, that perception is typically experi- 
ence of a not-oneself, in contrast to memory as self-experience? We have 
already suggested that this sameness of the self is but relative, admitting 
deep differences in attitudes and beliefs I can today believe that propo- 
sition P IS false, and yet a year ago I was firmly convinced of ds truth 
And as an infant I could not have believed either P or not-P. There is 
no absolute sense in which the believer m the falsity and the believer 
m the truth of P, as well as the creature incapable of either belief, are 
all identicall If one insists upon such an absolute identity in spite ot 
these profound differences, then how can one refute the Hindu mystic 
who says that all selves whatsoever are but the one supreme Self, 
Brahma, regardless of differences m content of experience and W 
There seems then to be a profound relativity in the notion of human 

self-identity through time Accordingly, ’ 

not of the simply and absolutely identical, but of that which is in some 
respects identical, and in some respects not You 

forLr respects are more important or Sosl^? 

questions luse. how much more fundamental, and for what purposes 
I the fertilized egg already, in the most important ^ "X 

to be later named John Doe? Is even the nearly 

quite subhuman, even subprimate, newborn infant yjimdednes 

Llativity can here be escaped only by obstinate verbal-mindedness 

(which indeed we are all likely to fall into) n not-self? Is 

What then about perception, as awareness of another « 

this otherness meant absolutely? We ”u o*is 

another, some myst.cs-as noted «bove-speak of identity with aU oth^^ 

Is this absolutely wrong? No more, ’ - dealing with ab- 

personal self-identity is absolute y ■'‘g ® indeed intimate relations 

solutes bere, positive or negnrive A ^erson^ 

mhe^:: anX riw tSl the neighboring world, if largely unconscious 

feelings are taken into account conclusion all 

I shall cut the argument sho means, gets itself, more 

material which comes into the mm ^ j rather than the 

or less sympathetically, evaluate ) IS jj,us 

present, above all from the imm • P • jimn oneself It is 

experienced is relatively, but n^ tmtlVeardifftence of degree 

both alien and not alien Normal y. j especially immediate, 

one IS very close indeed to ones persons But 

past ot feeling and thought, an ess (irception are basically alike 

It IS a matter ot degree Thus .“nercenhon ot one’s own bodily 

You may have been thinking a awareness ot the 

states there is no time lapse, do wc not here 
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strictly present world? This is not a necessary reading o£ the facts. The 
twinge I perceive in my tooth need not be going on there exactly now, 
as I perceive it, but may have just been going on. By the time it is 
my experience, the physical occurrence in the tooth has, perhaps, lapsed 
into the immediate past. Thus even here perception may be akin to 
memory. There are reasons for taking this suggestion seriously. We 
arrive at a more attractive scientific generalization if we dismiss the 
apparent dualism between perception of the sheer present and memory 
of the past, and adopt instead the view that only the past literally gets 
itself experienced in its concrete actuality. The present world is given 
as a prophecy from the perceived past: thus the star we see may well 
be out there still, because the chances are that it has not ceased to be 
since the time when it emitted the light by which we see it. With near 
objects this probability of still existing becomes a virtual certainty, 
which is all we need pragmatically. Just so for practical purposes we 
experience, in immediate memory, what we are now thinking, for we 
are aware of what we were in process of thinking an insignificant time 
before, and we can scarcely be doing anything very different right now. 

At this point we can deal with the deceptive argument that there 
must be an ego which can never be known, a “subject which can never 
become object.” There is always a latest knowing self which has not 
yet become known, but it is just this self which will become object 
the next fraction of a second, in immediate memory. Every subject may 
become known, though it is never true that every subject is known. The 
latest self does not make itself object, but it will be object for subse- 
quent selves. 

To take an analogy: a class of classes can become a member of a class 
of class of classes, and any class can thus become a member. Similarly^ 
any subject with objects which are previous subjects can become object 
for a further subject. In this respect the famous notion of the unknow- 
able subject is not so very deep after all. There is no final class of all 
classes of classes of . . . etc., and no final subject. 

There is one question we have not yet faced: is it the very things 
perceived or remembered themselves which get "into the mind,” or 
which wc directly enjoy, possess, or evaluate; or is it rather some mental 
stale or representative of the things? I hold that it is the things them- 
se \ cs, at least in the case of things very near in space and time.* Im- 
mediately past personal experiences are directly had. enjoyed, or "in- 
tinted, in memory’; and immediately past bodily states are directly h!"* 
in perception-ivhich is “nonpcrsonal" memory. Mistakes of memory, or 

• S<^ my article, Tire logic of glecnncss.- r/ilfotopfilcol QuarUrla. 1958, 8:307- 
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o£ perception with respect to immediately past and spatially near ob- 
its are mistakes of evaluation of the given, involving, m human 
hemes some element of verbalization, or other mode of symbolization 
By tL’ time we have said or 

on"owlmental states” is really the 

but our own evaluations of our own having 

theory that, not only is all perception memory m J 

something past for its object this position glaringly 

memory The relativity of self-identity mates 

arbitrary If I could not directly perceive another, then by 

past self IS, m a moderate, bnt sti S®”“' j states And since 

this logic I could not mal'y os.tmn cannot affirm itself) 

no state can experience itself (just as P P according to which 

we should end in Santayana s absolute skept 

only a timeless essence is directly exp “faith" means, even 

could then understand what it .t is all unneces- 

that great literary genius could no e^ bodily perception are 

sary No mistakes of ® “ rmulahL,'’ verbalizatio 

recalcitrant to explanation a j bodily awareness are not 

evaluation Extremely short run ro —.stakes and when they are, 
usually even proposed as examp -j-he amputated leg cannot 

inspection will reveal then m^n u i jj nervous system, 

be the seat of a Pmn.P-«- sea'l Our" locating of the pain 
very well can be, and doubtless ,s its location 

“in die leg” is an mteipmtabon. a^ ^ 

“down there,” spatially below „ , - svill probably involve conela 

the identification of the „tcrpretabons of varioin kinds It 

tion of several senses, and ^ j that “direct realism" of bodi y 

has yet to be shoavn by careful argument 

awareness is untenable li„sions? I answer that they, too, may 

mat about dreams states actually going on I dream 

be taken as mterpretations of 1/ ^ co d I dream 

that I am eold, I “'vake and fin bladder is distended), I auakc. 

that I should go to ‘te bathroorn (^y ^ cspeenlly if 

and that is my phy^'cal conddion^-ac m^y g ^ , 

less obvious cases are '“ken i optie.al or auditory si stem is. o . 
sound or see a eolor ■" s'^P ^„d I hold that some I”'""" 

MO knoM. msobed m tins bus n«s. ^ ^ ^^^^mg pereept.on 

IS taking on the aery form which 

of similar sounds or colors 
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The whole notion of "mere dreams,” as though they were but mental 
states in which no physical object is tiiere for evaluation, is a "mere” 
dogma, even though a natural one. Upon it rests many a skeptical argu- 
ment a la Descartes, about the possibility that waking perception is but 
a series of orderly dreams, in the sense of mere states of the subject’s 
own mind. It is the Cartesian premise which is to be suspected, that 
dreams could ever be "mere” dreams, i.e-, could manufacture their own 
physical “images.” They interpret the images, which themselves may be 
physical processes actually going on, at least in the nervous system. The 
skeptic assumes the contrary. But his assumption is worse than arbitrary; 
it is the unintelligible notion of experience experiencing itself. 

A mental state, I conclude, is always an evaluation not of itself but 
of something else. In personal memory, to be sure, what is evaluated is 
another, often very similar evaluation, or mental state; however, no 
mental state has personal memory for its sole content. There is also that 
impersonal memory which we call "perception,” the possession for evalu- 
ation of certain just occurrent bodily states. 

With perception of things outside the body, there seems no good 
reason for supposing a direct grasp (unless a very faint and ineffectual 
one) of the things we see or hear. Primarily, we are experiencing the 
state of the optical or auditory system, including its cortical part; but in 
adult Iffe we experience this inner bodily state as sign of something out- 
side the body. So in looking at a photograph of a beloved person we 
may experience the shape of the light and dark masses on the paper 
almost as the very shape of the person, though what we literally see is 
the paper, not the person. And similarly in actual “seeing” itself, what we 
literally experience, I believe, is our own bodily state; but we evaluate 
What we experience as equivalent to an external state of affairs. And this 
tor practical purposes it usually is, somewhat as when we see the words 
o a book, and seem almost to experience the described happenings. 

is like reading an ever-changing map of the external 
mnr* 't ic^ "'c read the map so well as to be scarcely aware of tbe 
s^T’nscs (or deceives) many philosophers, but it does not, I 
eXo psychologists very greatly. It is only what their knowl- 

thc immense learning process back of it all, beginning even in 

ulv must leam habtoally to 

not Ii'ave lon^ I ' U about tbe country mapped, or we sball 

is tbo cbief drt* '^'l ‘"i* 'I may still be true that tbe map 

i T ' v""’' interprets. 

bavc dcb-iiefl\l ° lur”^* my second main concept, love. Learned men 
anTvartul O, "os and love as ngape. 

ibese diseussio!,''"^-^"'™''''",® "’“"mes- I find myself dissatisfied with 
s. Tliey are largely rbetorical. Tliey do not spring from 
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close analysis of experience, with intellectual 

logical framework For one thing, they assume self-identity as an 

s; 

insight The absolute principle is ^ , nhiloXhers tend to 

that abstract and pseudo-absolute meaning but 

give this term) for *“‘^ “ ; ”“/for other concrete and momen- 

rather by one concrete and momentary Certain of these other 

tary selves, or some aspect or sequence of ^f^tract notion of 

selves constitute, m accordance wit e ''“S > ^ 

self-identity. “oneself’ m past and ‘,V*e same “per- 

cisely. they are__past and , solving unusually intimate 

sonally ordered” senes, such and the like But some of 

relations of memory, continuity o P^ outside our own per 

the concrete selves with which we ^ P,,, . gbzed though perhaps 

sonal sequence And as the Mahayana Buddh ^real.reO,^ 

only Whitehead has furnished ^ , sequence is but a special 

point, the unity of self with ■" * "ogether into a cos- 

strand of the relations of unity * ® senses and degrees because I 

mos ■> I am self-identical in f^jure selves more con- 

sympathize with my own pers anyone else and because there is 

stantly and vividly than with those "t J j personally ordered 
a speLl degree of Vatte generrideas of sympathetic evalu- 

sequence But it remains true neutral to the difference between 

atL and of similarity are Always, m sympathy, there 

one enduring or abstract se an difference between sel - 

are two or more concrete „';jer and relatedness which 

interest and interest in ot ers „ (bose selves , 

the various sympathies estab is « unselfish? I am selfis 

What then becomes of t „,y oivn future 

if I subordinate the future „,u und not I them But 

states, as though P® js a mere identity relation If it were, 

this does not mean that between self love and love of- 

bow could there t®, -^ermerphys-al opposites, uhile all clinical 
others? They would be sheer 

, , ^upniach lo an ..nJeutandina cnVHlAead^^^ * 

• Perhaps the simplest app g 0/ ( • „g_s7 

self IS to read Chaps a. jhaughl (1938). PP 

271 . and Chaps K. sees 
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experience shows their kinship and interdependence On the view I 
am suggesting, the reason is clear self-love is not the love of an entity 
for that very entity— a nonsensical nohon, it is the love of one concrete 
momentary self for other such selves, but others sequentially connected 
by peculiarly intimate relationships of similarity, and of actual and 
potential remembrance, unselfish love is love of a concrete self for 
others not thus intimately connected with it in a single sequence In 
both cases there is nonidentity, but there are also aspects of identity 
For if my past and future are like my present, and if my future will 
recall my present, so in lesser degree are your past and future like my 
present, and so also, to a lesser extent, may you recall my present The 
differences here are all relative Recognizing this relativity facilitates 
achieving an intelligent understanding of what the problem of selfish- 
ness really is It is the problem of the scope of sympathies which the 
present concrete self is able to entertain, its capacity for participatory 
evaluation If it cannot get far outside its own personal senes, then it 
will tend to be unsympathetic even toward members of this senes Selfish 
people notoriously have hate as well as love for themselves, and some- 
times they are rather apathetic toward the past and future, whether 
personal or not 


Suppose then that concrete selves are in good mental health, i e , 
able richly to sympathize with future possibilities, both within and 
without their own sequence, is this the highest form of love? If I serve 
you, ^pecting you to serve me m turn, is this not after all a kind of 
enlightened self interest, a mere sensible bargain? However, note that 
1 not merely serve you but also sympathize with you, then I serve 
you not merely because you may then serve me, but because, sympa- 
^etically sharing m your feelings and needs, I want you to prosper 
1 you love yourself And I may even, at limes, 

ko the thought of your serving me not so much because that will benefit 
as ecause I realize that, in this service of me, you also will find 
othpr^TTn’l yon too are a sympathetic soul, and want to help 
the wnrl 1 What is selfish about such an attitude? Does not 

l-tZore 

find I for* nif toH come a time when you cannot serve me, 

"mIi iant vL 'r I sympathetic, I 

tliisisnotimscIM ">y death, should you survive me If 

tins IS not iinselHsh ssha could the word connote? 

after msMLd'! ft'’ *'*’" P'""' ” I y°“ <'> 

salisficlion II ’ I*"’™ acting to bring about a desired result goes 

cs™ Trur’em u " ^fsfaetion I am aiming at, 

esen promoting joiir ssclfare after my dcath-as in purchasing a 
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life-insurance policy, with you the beneficiary But ^ ^ 

isfaction I take in now acting for your future welfare “ ^ 
of the present concrete self It is utterly trivial to 

I now want to do is giving me satisfaction, the contrast between set 
fisrand ‘‘unselfish” concert, not the totion of the P-ent satisfaction 
of the agent which naturally could only be in the agent, but the ex 
Jectd iL; of the future goo^tHe 

LTreLTe::;:Xctr:f course. 

and single mmdedly But the sl^mce To call this attitude 

fit to another, to concrete selves in another sequence ^„„eipating, 

selfish is mere abuse of terms actuaMhe other for the 

and both are forms of love, one or P jj (which are the 

future possible experiences and their immanent subjects tw 

experiences as one. and as self-active) .1 -na could serve each 

Suppose, however, we knew we were selfishness? 

other everlastingly, would we then e mutual exchange of 

Would we then have to content o”*® least one respect 

benefits as the meaning of our P j , content that 

in which unselfishness would *‘‘11 b® part, beyond my 

the good I contribute to your life * ® privilege of complete sympa- 
comprehension, so that I canno ^ ^^g l^and like seeing, that you are 

thetio participation in this goo ^ ’ , perhaps by furnishing 

happy in the music I have ; d l am uLusical. or 

you with the financial . i,teral]y enjoy your musical happi- 

musical in a different way, content to produce for you a 

ness in its concrete qualities I imperfect share An omniscient 

good in which I have only a hm.t^ "“'a J others 
being alone could participa made we may say that as mortal. 

Putting together the two ^"^“^we must either be selfish 
and incurably more or less 1 ^ without hope of fully sharing m 

or be content to do goo remain in close communication, i 

that good While we “"^.rXt. but never fully ^ „ 

may indeed share to a consi ‘ j Suppose an immortal and a 1- 
The foregoing suggests a ® ‘ evaluations were infallible and 

knowing individual ^uld not do good to others without 

all-embLing Such an ‘f -'’“Ir^lmlrely know that, but exactly 
fully sharing in that 8°°^ H® „er send others into a 

how, they were happy Un'*''® ^ j debarred by death from entering, 
promised land which he '' ,he position of helping others to 
unlike any of us, he ®°‘'W l„msnlt The omniscient and cver- 

a good partly r,l„a>s reap any crop vh.eh ho is able 

lasting, if such there be. must 
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to sow, and must fully assimilate tiie crop to the last nourishing grain. 
For adequate knowledge of a good is possession of it. In this sense, 
the omniscient and everlasting cannot be capable of “unselfishness” if 
that is to mean “willingness to cause a good result whose value can 
never be its own.” However, to call such a being selfish is, once more, 
a highly misleading use of terms. For what is it to be unselfish if not 
to take pleasure, to find satisfaction, in the welfare of others? A concrete 
agent could not act without enjoying value in the action, for that is 
what it is to act deliberately. To will (and therefore take satisfaction 
in the projected achievement of) die good of others is what we mean 
by “unselfishness”; and it is no less that because the good of others may 
also later become ours by virtue of our sympathetic participation, so 
far as we are capable of this. Those incapable of any such sharing in 
the joys of others are precisely the significantly selfish persons. To argue 
that a perfect and immortal capacity for sharing would mean complete 
selfishness is a silly use of terms, contradictory of the normal function 
of this word. 


In the light of the foregoing, the history of human thought is an 
amazing business. Multitudes, and— it almost seems— the overwhelming 
majority, of philosophers and theologians in all lands have tried to 
conceive the supreme mind or mode of reality not by maximizing sym- 
pathetic evaluation or participation In the good of others but by mini- 
mizing it. They have said that the supreme or divine reality derives no 
value whatever from our happiness, being completely “independent” 
in all respects from us and our weal and woe. At the same time, Chris- 
tian Mohammedan, and Jewish thinkers and many others as well, have 
held that the divine is to be conceived by analogy with love, or as ben- 
evo ent as well as beneficent. But a moments reflection should convince 
»•" ^ completely independent reality could be “ben- 

chcent, a cause of good, it could not sensibly be termed benevolent. 
It could not will good; for what is will but the bringing about of some 
result the intention to produce which pleases the agent, and the actual 
r"'*'**, f-rther satisfaction? 

lie fine, derives value from the good 

meaninir wl" el'™ tleprive the idea of deity of any coherent 

the mnrtel f ^ ’’"'y sympathetic sharing that racists is 

ticinit* " I *^perfect sort which we possess. “Perfect p^r- 

'nuis''tlii? ^ immortality and infallible knowledge, 

cinle nF 1 ° Illogical tradition makes no real use of the prin- 

hTvenrlleT-”' “valuation, and it fails to see that (as I 

a «>“ idaal inherent in such love furnishes 

ns“l significant and coherent than the 
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We shall return to the question of^perhuman ^ 

zi/st"£*irn (Si. x;™,;”"! 

form we call evaluation) may always have ^ome ro to play 
memory, learning has been Te way m 

this the lower limit'’ In *® 8® exoerience and thereby colors 

which the past IS possessed V P^'’ not influenced by the 

and influences that experience nnncmle of causality The sug- 

past would he totally exempt rom , , ],ave seen this, that 

gestion IS close at hand, thoug e\ P experiences Experience 

causality is memory, at least so ^ f “‘J ,,, some of us 

IS influenced by what it rememb influence, not vice versa As 

think, the idea of memory j sve try to conceive it m 

Hume showed, influence is an u y discussed at all the 

terms of mere insentient matter Bu experiences 

theory that effects are always j therefore colored and in- 

possessing the immediate past ‘ by Whitehead, but foro- 

fluenced by it This theory, ug y P^^^ ^ soberly evalu- 

shadowed by Peirce, B«rgso"- ’ ored, or cavalierly and often 

ated m intellectual fashion t method of criticism For 

emotively rejected I ^ X^'^tfsa^mfluence has been pmposed 

no alternative theory of p "constant conjunction, or else 

trr.rrardiront;rbihty .mt ms hcen made at all 

%eimphcationofwl.atb...;-^:^-^^^^ 

mt b^eVy"— V 

s>mpathetic eaalualion, no mda> gcncrallj coneem la 

the coherence of the uor c explanatory conception Tlic no 

notion of matter is not an n’'’™ ^ cxtcndcrl in space time (or 

amounts to this, that pace time) of "® 

better, something or other « 8” ,„ems certain forms of "-W'""- 

throiigli science certain 8™^^ ,elatixl phxsicists do not pr 

ship But Mint It IS that is P^ ,,i„,„psts. and philosophers siis 

tend to knoM, though mans P ,b nonhiiman , 

pcct that It IS mind in '•’"“'■’JXfm dogma tleat mmd is m. xten W 
"^llere sse must "'’'’f s';" ol ^le «ntrars. if mind is essentialls 
a dogma still enimciatiHl tcKlis 
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sympathetic and social, then extension and space are easily explained, 
without resort to mere matter. For space is just the way in which we 
can have “neighbors” and social relations. With time alone, without 
space, there would be but one sequence of experiences, one enduring or 
abstract self. Space is the way in which diverse sequences can have mem- 
bers inheriting from outside their own sequences. It is (ask any physicist) 
the way in which there can be multiple intersecting lines of inheritance 
among events, rather than a single line of influence. The notion of “mat- 
ter” throws no light on how this is possible, but is a mere name for the 
possibility. But “mind” does throw light on it, for the combination of 
personal and nonpersonal memory (“perception”) is all that is needed. 
And both are traits of mind. 

The human mind is indeed not spatial in just the way a table is; but 
neither is the table, much less beams of light, in just the way atoms are. 
Extendedness has long since become so subtle and flexible a concept in 
science that it is trifling to deny any and every form of extendedness to 
mind merely because the human mind cannot be bumped into or seen. 
It is also hard to see electrons, or to bump into light. And the fact that 
the human mind is very peculiar in its mode of extendedness does not 
show that mind generically has this peculiarity, any more than the oddi* 
ties of human walking or running show that all spontaneous locomotion 
must be in this special form. Here is a question of willingness or ability 
to generalize. Science and philosophy are nothing without this willing" 
ness and ability. Materialism, dualism, are forms of the refusal or fail" 
tire to generalize. 


Our account of mind on the higher or vertebrate level can now be 
completed in striking ways, and this is further confirmation of our 
psychicalistic view. If “matter” is a form of mind, then the constituents 
o our odies, such as cells and molecules, must consist of processes of 
remembering and of sympathetic valuation. What then can be our rela- 
tion to these processes? It must be that of participation. Hurt my cells 
an a most immediately you hurt me, because intimate and continuous 
s^pa ly wit i my body is precisely what distinguishes my sequence 
of selves from all others. It is part of what makes my body mine and 
in ^ ^ upon the states of my body obviously fol" 

it can inllueLns° 5>™Pa*ies with something, the more 

"T “‘her side of the relation of 

W n ■ V " other constituents. They must 

h^rn"’ ™ '■aluations of our thoughts and feelings. But 

rv*ll * \ ^1*^6 richer, more intense, our influence over cacli 

ceil IS by far more powerful than its influence over us. In this sense each 
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of us IS ling over his bodily kingdom And so is any vertebrate animal 

mind over its organic constituents . , , tUo nbsprv 

We may here consider the issue of behaviorism, or of the obseiv 
abilX of mind One’s own actual mindmgs or expenenoings are given 
m !2mory. most directly in immediate memory, a tenth of a second or 
less afterward Introspection, as has often been said, is simply 
i!™ SoTthere is no great difficulty But what ^^out f er 
about one’s own mind as intersub,eot.vely 

deal with all things in ife sublet* ) Nevertheless, 

this very way of to all 

It would be surprising indeed if all tiling of espe 

subjects Insofar as this is not the have earlier, in 

cially accessible objects pecuha l^,ect has two such domains 

effect, indicated that in fact each su'ij after- 

his own past experiences as remem e ^ Because of the latter, 
ward, and certain neural changes in is o changes are not 

the physician asks us what pains we ee ^,yt they are rela- 

absolutely inaccessible to^ the observa science be more than 

tively so, and this relative privacy can * abolished The privacy of 

relatively diminished, it can not e » again not absolutely 

personal memory can perhaps I’® “ll potble, or through 

overcome through telepathy, supp g „cords of behavior Since 
induect reasoning from \ since its experiences are 

the mind is king over the bodily kingdom “tarchanges, inference is 
constantly given them senso^ con experiences and vice 

obviously going to be possible from behavior 

versa j™.T,hnc that (to put it dangerously 

There is no sound reason for d 8j^,,„/(..,cumstances have in 

oversimply) two people who act can take care to frame 

substantial degree similar expenen^^^^^^^^^^ implications which public 

Its hypotheses so that they h falsify To go beyond this, and 

observation can test, and ^ivith behavior is to gam no 

actually define “expenenee “ •“‘JUd m our lack of mcmo^ 
reduction of the aspects of our lack of direct sensitivity 

for other peoples’ “ “Tum test of theories is m the public 

to llieir inner bodily changes follow that what we sceb to 

observable consequences, it " ^,i„,or« He nho sa>s ibcse are the 

by such tests are merely an eminent logician once 

onl> facts involved is cither telling lies t ^ 

.Oncof.,.cear,ics.clcar<an4.,_;^«- 

;r. 
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said in this connection) about the nonexistence of things we do experi- 
ence, or else he is forbidding science to deal with a certain class of 
facts Neither procedure commends itself The facts must indeed be 
dealt with by means of observations of behavior, but all the facts of 
mind should be open to psychology And the last thmg which is scien- 
tific is to deny facts because they seem inconvenient 

If the human mind is not the body, does the mind “have” the body, 
or the body the mind^ Which is ihe attribute or part, and which the 
wholeP I hold that Plato was right here the “soul” contains the body, 
rather than the body the soul We can if we wish say that the body has 
the mind as a function or attribute, provided we mean if and only if 
there is a certain kind of body in a certain condition in a certain region 
of space, then a certain kind of minding is going on in that region But 
it remains a misleading way of talking This is so for two reasons 

1 The human mind is given retrospectively as including within itself 
sensory content which can only be understood as certain aspects of the 
bodily process directly given or enjoyed this means that a state of 
minding is a whole of which certain bodily functions are merely con- 
stituents This whole is not the body 

2 There are no positive explanations, at least such as make sense 
to certain of us, in either scientific or philosophical literature of the 
mind body relation except those of the ‘panpsychic” type which we 
have sketched above In this account the brain cells do in a fashion pos 
sess human experiences, but only m this fashion they have their own 
experiences which (very dimly or inadequately) participate m the 
human experiences, feel their feelings Thus, it is as themselves mind, 
on loww levels, not as mere matter, that the bodily processes can mtel- 
'S* ^ ® viewed as possessing (some faint realizations of) the human 
nun t lerwise, tliere is merely a question of the two being together 
in space, in some unexplained way dependent upon one another 

i atenahsts are forever confusing two concepts, that of “extended 
^aiity^ (Nvhjch mind itself is) and that of “extended reality devoid of 
icmf« * 1 * uiatter Then they argue that, since extended reality 

^ observable (a concept, by tlie way, incurably mental, 
inrt * 1 about cameras as observers), matter must be 

epcnclcnt of mmd, which is best viewed as a complication of “matter” 
sophistical tnck Matter as devoid of mmd is as 
sheer 'll ' ^ anything could be, for no observed property entails the 

and the n "'■ntl'ng “Extended reality" is all that is plainly given, 

0^0 W? sumccncy, apart from mmd as such, human 

another P^^^^^'sely what has to be showai Materialists only pla) 

ittle tnck when they argue tliat mmd as given is dependent 
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upon body, hence upon matter For amce there is. as we have seen, a 
psychic theory o£ the constituents of body. aU that is shorn! is this a 
Wn or hi^ier animal mind. eg. depends upon certain lower level 
of extended reality The question whether these lower levels are or 
could be made up of mere matter devoid of mind is independent, logi- 
cally of the vahd^ premise from which the materialist is arguing More 
o5*e theory of mind as love or participation explains the dependence 
of mind upon mind, on various levels, in principle, perfectly 

able as to what matter is „ructure which physical 

obviously abstract properties of spa lo e P j being a complete 

science discloses, properties logically incapable of being 

description of anything concrete defensive 

Defenders of the idea of mind need "“‘i f o„ee said. 

The whole history of “ f “‘me trunderstand it. or 

■matter’ a"y*‘"8 f T * “pos.qve insight the term does not 

perhaps never can understand it Positive ms g 

ibai minding is spatiotemporal will 
Of course, those who canno gmce spatiotemporal struc- 

not easily give up the concept o features of the empincal world 

tures are the most distinct y ow j grounds for the Cartesian 

But, as we have seen, o^je^a ® extendedness of mind is 

dogma, “mind is inextende • , ^ ^.^eh experience Ins multiple 

Its social sympathetic structu , J mutualb mdo- 

inhentance from other experiences, some 

pendent of each other .l.oeussion of selfishness and love 

We may now expand our carli csscnli ill> of 

A higher animal cannot be mcr y * I each concrete 

sympathy for its bodilf ®™";Jtmb“ers oMhe same sequence, 
self sympathize with past ‘ n,embcrs of some of the sc 

but in animals it also sjanp simpb a narrow , often ridicii- 

quencesmaUngupthebod) SeKsha^s P 

loiisb nauow, scope of „c need for am practi^I 

d.chotom>. egoismaltruism, and retain „„d j„ 

purposc-the important relative disim 



456 Mind as Participabon 

adequate sympathies Moreover, all the higher animals at least have 
sympathies not only beyond their own futures but beyond that of their 
bodily constituents, much more so man 
Our conception of motivation is still highly incomplete If each con- 
crete, momentary self sympathizes, not with itself, but with other selves 
m or out of its own principal sequence, then the final objective is not 
self-realization,” but contribution to the future fulfillment of others 
It IS devotion, not self seeking True, in this devotion, the concrete or 
actual self does achieve its own satisfaction or enjoyment But it w this 
good, rather than seeks it as something beyond its own present actuality 
The adequate good beyond the present can only be some future good 
potentially recipient of our present selves as contributions to its own 
actuality I call this view, contnbuttontsm We offer ourselves for the 
sympathetic appropriation or remembrance of the future But now, what 
IS the ultimate future, in this reference? Is it merely that of man, or 
even of vertebrate animals? All individual organic sequences are finite, 
and the species themselves will presumably terminate sometime And 
besides, posterity inherits only extremely partially and accidentally from 
each of us as we are at given moments 

We face a dilemma then Either there is no adequate objective for 
our devotion, no appropriate recipient for our contributions, or there 
must be an immortal sequence which can never terminate, and which 
sympathetically enjoys, not fragmentanly and accidentally, but fnHy 
and inevitably, all our experiences in tbeir most intimate qualities and 
values, in short, an everlasting and infallible form of sympathetic evalu- 
I religion intuitively meant by 

od, although theologians often did strange things in spinning out 
theories of this meaning God. for believers, is or should be the final 
and uniquely adequate referent of our life’s contributions How distress- 
ing then to find theologians denying that God is capable of receiving 
any additions to his valuel In that case he must totally lack the one 
essential value of perfectly adequate sympathy This indeed vve could 
not contribute, but by virtue of the divine possession of it, vve cannot 
fail to contribute all that vve are to the nchness of the divine experience 
You will perhaps have already inferred Uiat, according to our theory, 
there must m God be an analogue to memory, since personal and imper- 
soml memory is the sole way m which evaluation has something to 
evaluate You will have been correct, this is the implication The divine 
life mlierits’’ our lives, as we do those of our bodily constituents, and 
God could he said to remember us. hut with imperishable and adeqm'n 
retention And the divine also inherits his own past by the "eminent" 
form of personal memory. If you ask me. How can the supreme mind 
have a past and future’ I rcplj. since the potentialities of value are 
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b. s,«.l... M *» “jX'hrLuia PO.K..'— U-iV- T1» "* 
greatest possible, after au. ^ creative power 

remedy for this paradox is to a^™ gggs „„ forever pro- 

is inexhaustible, it is never ex an • gpriation. Thus, there is 

ducing more value for its own a>™P superhuman mind, 

a sort of future and past even for . mind as thinking in the 

I have said virtually nothing suspicion that others in 

sense of employing symbols. ( 7 difference between 

this volume will say much about this topic. ) The erne 

us and other vertebrates is. of « A.s, Aat^their 
signs is almost infinitesimal compar of symbols; the otlier 

gSage, and other more or less temple sign pat- 

animals evaluate at ™ost through veiy P ^ .^jly 

terns. I have found through my °7 “ “’be expressed in roughly 

that of songbirds, that the animal ,g,y Reproduce a musi- 

quantitative terms.” A bird can J o, .be 

cal or verbal pattern, provid i , rniich as four seconds. Beyond 

utmost twenty seconds, thoug "'‘'T® L^bich sings for minutes with only 
this, there is little wely random order a number of 

brief pauses is stringing toge • , „ oyer-all pattern. And it 

short Wases. It is not t!^ to talk with 

cannot do sol Now suppose su ^ sentences indeed, as 

understanding. It must then speak ^ , i„ the second or 

parrots always do sentence ~ntained. How much coidd 

third sentence, of what the hnViions? Tlius. the ability for sym 

be communicated under these r« ^pmeliow intimately connected 

bolic behavior which **7^ ‘g ^ temporal attention span, 

with the unique scope of his memo^ .gmnarison to human music shows 
Musical analysis of bird song i rel.ations of harmony 

that the basic difference is not th. indicated is rather th.at 

melody, rhythm, and ‘'.e birds cannoO'H^^^^^ 

birds sense musical relations q ^ . fg„. seconds. Any musical 

examples each of which can be drd™ be>„nd them; 

device which requires many seconds and man> 
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but whatever can be done quiclcly and simply is not. True, each species 
is narrowly limited in what it can do, but for every simple musical device, 

there are species which can and do employ it. 

Is such a difference one of degree or of kind? But perhaps th 
distinction itself is one of degree? Given a vast degree of dilierence, it 
can for some purposes be taken as absolute. A human musician grasps 
patterns occupying thousands of seconds, not just two or toree, 
of thousands of notes, not just dozens. Considering how the possibilitie 
of variety mount in such an increase in the number of elements the a - 
ference cannot be expressed as a ratio of a thousand to one, ® 
least hundreds of millions to one. Indeed, to get a full idea of t e i er 
ence in symbolic possibilities between birds, or even apes, an ma 
we should have to use astronomical numbers. So may we not say a 
this is a difference of degree so great that it amounts, for most purposes, 
to one of kind? . 

Mind exists on a vast variety of levels, and, as we have seen, 
idea of mere matter has no absolute validity. Hence all our dealings wi 
nature can involve sympathy. Love in some conscious or merely 
form can be the entire motivation of the mind. That we seem ® ® ° 
employ objects as mere means is in large part explicable through the ac 
that our senses generally fail to discern the dynamic individuals 
us blurred masses of individuals only. A stone cannot he sjTnpathize^ 
with because it is but a dense swarm of molecules or atoms, and the 
we know only abstractly, through physics. When one adds that a 
can use his horse essentially as means, although we all suppose tha 
horse has its form of mind, there is no further mystery about our use 
of inanimate material things without any conscious sympathy, “osi ^ 
on our theory of perception, only one*s own body is directly experience , 
the others being known by a kind of inference become automatic m in 
fancy and childhood. Mind then is all concrete existence, 
masses, aggregates, whose analysis into individuals escapes us. Thes 
alone arc simply mindless, and then only for our ignorance, or only as 
groups, not in their constituents. 

^!ind, we may say, is reality itself, so far as it is concrete and under- 
stood. What is left over is the abstract, either abstract in itself, > 
numbers or the ideal of virtue, or abstract merely for our knowledge, 
like the physical world, as disclosed, and also profoundly hidden, V 
natural science. And these dicliolomies of abstract and concrete, and o 
more and less understood or disclosed, are wholly contained within t ^ 
idea of mind. Mind, then, explains absolutely everything, except for t 
that to the human mind, its own and all other forms of mind— therefore 
all reality— arc more or less mysterious and impenetrable. Nothing 
added to this myslcr>' of mind by saying, “Tliere is also the mystcr)’ o 
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matter.” The first mystery, in its ample infinity, swallows up the second 
wlthnnt remainder. Or so it seems to some of us. 

"‘^LolSrbact upon this essay one may note at least two gmat om.- 

sions. The first is that, although we have said a ^"^“^“"‘’long 
we have ienored hate. Psychiatrists have shown, I think, what has long 

rircarhV:“t%':s^ 

TtC'^nfuTerf^W^ 

people are seen primarily as sources o pai human other, 

of joy and fulfillment, then hate, negative “Tr^nd 

is Jhe result. The terrible thmg is that once ihi^- ‘ 

to go on happening ^ Newton’s or Einstein’s, to 

hound, by a law less but j ^ng. In this sense “original 

produce some hatred in their inf . ? u.,, shown it to be such, 

sin” or inherited perversity is a fact, jhe only instance 

(That this was not Augustine s view o g , the views 

in which Augustine chose darkness rather *^^Xed, later on 

open to him.) The infant -uay hate because it has 

it will act wickedly because it has been wi svhich produces 

comes the recipient of some very ty the generosity of 

a miracle of transformation, like th S , psychiatrist Dr. 

the bishop in Les Misdrables. (I owe this example to the psy 

Bernard Holland.) . _ t.,, lo that I have said noth- 

’The second omission in our ^ Determinists mistakenly 

ing about the freedom or f constraint or oom- 

identify the freedom of action with it ‘Voluntary.” We need both 

pulsion. But we have another wor “ ’ sketch— I can here do 

terms, for there are two ideas here, s creativity. Mind, being 

no mme-the meaning of freedom m ^7“^; p^,st, for to be 

essentially memory, is bound to e i 'Thus one has in the idea 

aware of the past is to be influenced y ■ T 
of mind a clue to “causal elHcacy. But one aim has^ 

of causality. ’The datum of an addition to the datum. Every 

did not remember itself; the m ry unique unitary 

experience is insof.m a “‘i“‘‘“'J’g“jgrivablc from antecedent events am 
quality of an experience mig ^ ^gver clearly grasped 

causal laws could only occur o . ^ jj an additional diitiim, a 

what tliis must mean. 'The nciv c p conclusion of this logic, 

new premise for tlie logic o even , ncccssitv, of creativity. Is 
Or rather, this logic is not the '“S’C of^^««s^- „ateri.d 

“conclusions” are made, not ‘Icdtiw - j ^giA^^qiiencc, tliey do not 

employed in tbeir creation, bnt tbougb matert^, . 
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dictate, their own use This would be an incoherent notion To that ex- 
tent detemunism is an absurdity 

In addition, since nearly all agree that the laws and past history of 
nature are logically arbitrary, contingent, we need some notion of the 
transition from the logically possible to the arbitrary factual world 
Either this transition is a mystery back of the beyond, behind the world, 
or it occurs everywhere, and expresses a universal category This is what 
the philosophy of mind as creative process affirms All events are free 
acts influenced but not absolutely determined by their causal ante- 
cedents ® Thus, the arbitranness of the world creeps into it everywhere 
and at all times, rather than being given in one huge dose Either way, 
wholesale or retail (or both), it is mind and not matter which explicates 
positively the idea of the "transition” Contingency is simply freedom, 
creation, and this is an aspect of mind as such 

Obviously man, with his symbolic behavior, is much more free than 
the animals, which merely select among tiny details, according to a life 
plan fixed in rather definite outlines by instinct Man chooses between 
whole classes and kinds of actions, between "designs for living,” ideals, 
universals Thus his freedom is momentous It changes the face of the 
earth beyond any readily assignable limit 

All freedom is dangerous This is a simple matter of logic No laws 
and no providence can guarantee the exact outcome of the interaction 
between even two free individuals X chooses goal fl, Y chooses goal b 
What ensues is some compromise combination of ah that neither chose 
If they arc wholly pleased by the outcome, this is good luck, but it 
could not be guaranteed Bring providence in, and you have added a 
third goal, c, which has a certain pre eminent attractiveness so that sub- 
sequent goal setting will be universally influenced in unique degree by 
c But in principle, influence cannot degenerate into sheer determination 
CreatiMty is always involved on both sides Thus, we get rid of the 
theological nightmare of benevolent despotism, selecting not onlv every 
good, but equally every evil, in the world This view was always illogical, 
for it attributed eminent freedom or creative power to One, and did not 
attribute (as uould have been logical) inferior freedom or creativity to 
the many, hut rather fake, phony, or merely apparent freedom We think 
^\c select, God eternally has selected for us, such thinkers said or implied 
One penalty for the long flirtation with this strange doctrine is that 
the necessarily dangerous character of human life as free was disguised 
or e\-ailcd Utopianisms are one of the consequences All freedom is 
dangerous, the greater the freedom the greater the danger No provi- 


I article. “Frcwlom requires Indeterminism and universal causality, 
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dence and no planning could male it otherwise, for the 
logical The justification of the nsks of freedom is in its opportunities 
But the truth, if I am not mistaken, is &al great 
small risks are a logical impossibility This is quite apart fr 
qn tiorwhether a being other than God and able to eboose m good 
Lth and good will must not also be able to choose in bad faith and 
with ill wdl Even with the best intentions all around, freedom cannot 
be made harmless In partially creating their ovm ^ ^ 

objectives, men only by good luck escape conflict Wickedness 
grievous complication, danger there would be in any case 
With all Its difficulties psychology (m 
unrivaled advantage it is the only science 
nature, not simply m the eternal 

touch, but in the intimate way o P thoughts 

we study our emotions sensations mem^ g^je^nJ observation of man, as 
It IS quite sound to make the mos observation of man, as sentient 

a moving object, but to reject the in nnvilece Here alone we ex 

and thilni is to throw away “ rather than 
perience the quality of an m ‘ ’ .. , of nature is either 

simply its spatiotemporal ( ],j;e not to see but to be a 

unknown m individual quality (w ‘ , modest way possible 

frog, a molecule, a particle’) or it is J’;' discovered that 

for man) by analogy with between ourselves and, say a piece 

the impression of sheer nonana ogy e active, the chalk is inert— 
of chalk IS an illusion of the inowledgel We are organisms, the 

for the senses, not for our not for our know ledge, 

chalk is mere homogeneous stult to contrast to 

which finds that just as half a ma ^ t ^ ^^^^0 of chalk) 

half a large piece of ^ot a molecule of a similar km , 

just so half a molecule of the ch. nao^o or Jess un- 

but something radically differe pcled to do-for our senses, 

predictable, the chalk does not for our knowledge, and in its 

and m its gross macroscopic character^ ™ tmprcd.ctablc Tl.e schema 
minute constituents, vh.ch ^^jb, Lt m nuclear phjs.es its 
"stimulus response” sc.arcely app 

x v.d. 

the mechanistic dream of seeing , nntnities-as a 

Its myriads of stmultaneous b t cnordm^ Bid U er^h 

qiicnce of chemicoph) steal H ' ficlors arc j 

Mother dream that the .s a dom.nant 

cell perhaps V” bs them No m«.enous Pnesehea 

cnemg Its molecules, ana 
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“entelechy,” but a primitive and to us strange version of the sort of 
thing we find in ourselves, feeling, vmth some slight sense of the imme 
diate past, and of desire for the immediate future The pretty picture 
of an all sufiicing mechanism is fading, the sole alternative which could 
possibly rival it is the more beautiful picture of a psychicahsm which 
has learned the two deepest lessons of recent psychology, that creative 
love IS the law of mind, its basic principle of health, and that harmony 
in the midst of tension and uncertainty is the intrinsic reward of love 
The universe is unintelligible, or it is a realm of experiences on countless 
levels and of unimaginably many specific kinds, on all levels experiences 
with freedom and social relatedness to other experiences These relations 
are sometimes “democratic,” as in a colony of cells, say an embryo, or 
a man m deep sleep, sometimes monarchical, as in the waking vertebrate 
animal relative to its cells, or perhaps a cell relative to its molecules, 
where a sequence of experiences on a greatly superior level tends to 
dominate over numerous sequences of inferior experiences (constituting 
cells, molecules) Thus, the alleged “influence of the whole on its parts 
—as it stands a logical conundrum, not a scientific theory— becomes 
simply the influence of the dominant experiences, m which what goes 
on in the parts is perpetually, though incompletely summed up (as a 
man*s sense of well being or of suffering sums up much of the goings 
on in his nervous system), this summing up being then reacted to by 
the parts, which are also social m character 

Mind as social offers the coherent alternative to materialism Psy- 
chology therefore holds the key to the synthesis of the sciences, not 
physics or biology (It can use the key, however, only when it has 
thoroughly rid itself of the relics of Newtonianism— determinism and 
materialism— from which physics has been busily purifying itself, begin 
ning with Maxwell and Gibbs ) In th end, physical analogies will explain 
mind, or psychical analogies will explain matter 

Let us not forget that it is biology, with its principle of evolution, 
which his furnished the grand framework of all natural knowledge, 
will it not be psychology, with its principles of love, creativity, and the 
striving for harmony, which will furnish the explanation of evolution? 
The higher levels of existence exhibit the universal characteristics m 
greater degree, hence m more readily discernible form (very small 
values of a vanablc may make the vanable itself imperceptible to us), 
the highest planetary creatures, ourselves, are also the only ones wc 
can study m all tlie ways in which we can study anything Here is the 
solo possible wandow (admittedly at best translucent, not transparent) 
opening upon the intimate nature of things Arc we likely always to 
beep shutters on that window? 
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To summarize: -* 1,0 Vmarl 

1. The content of minding comes to it through memory, m the broad 

sense of "intuition of past experience.” 

2 Memory is always a form of participation or sympathy. 

P.W.™ » tXiSo'SStS” “ 

the given momentary experience (the ” 

sense even “self-love” is love for other selves, ^ 

4 The mind-body relation is another instance of this 1°''.'=' 

too is, and in even greater degree, a ^™’ence are spa- 

events in interesting lines inherit from one another, and 

tial as well as temporal. j „ it there is to be any mean- 

5. All inheritance needs to be which defines 

ing, in an immortal and infallibly sympathetic evaluation, 

the supreme level of mind. different de- 

6. Minding is always creative ’ idiout in detail determining, 

grees; the supremely free minding orders, without 

the inferior instances of freedom. since mind and con- 

7. Freedom is in Principle dangerous and yehj^^>"cc.™ 

Crete reality in general coincide, is heaven or Utopia there 

itself and of all opportunity or 8°“ • ^ ^idst of risks, difficulties, 

must be need for courage and loyalty m the mios 


and opportunities. 
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Mind and Mechanical Models 


I 

Progress toward a definition of mind is the same as advance toward 
knowledge of what the mind is, how it acts, and how it is distinguished 
from what is not mind. Definition is the demarkation of the 
and its distinction from other things. In a book such as this, we are not 
simply concerned to define a term or the use of a word; if we were, 
we should not need to seek contributions from physiologists, psychia- 
trists, and psychologists and should do well enough simply to consult 
the lexicographer. It is as an entity, as some element in or sphere of 
reality, that we seek to know the mind, and as such we think of it 
(rightly or wrongly) as a possible object of study for some of the natural 
sciences. In this enterprise the function of the philosopher, though some 
might wish to restrict it simply to die examination and clarification of 
the use of words, is, in my view, more properly that of reflecting upon 
the results of the relevant sciences, viewing them as contributing to a 
sing e systematic conception, and, by removing from them the abstrac- 
tion necessarily imposed upon each by the limitation of its viewpoint 
to one special field, constructing from them, in conjunction with our 
c\ery ay notions derived from common experience, an idea of the 
mind that will throw light at once on their divergence and on their 
mutual agreement. This is no mean or easy task and cannot be ade- 
quately fulfilled within the limits of one chapter. All I can essay here 
IS to list those characteristics usually held to distinguish mind, as such, 
rom w at is other than mind, to give a brief account of the more im- 
portant of them, to consider how far the widespread attempts currently 


404 
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being made to understand the mmd m terms of mechanical models can 
help us and if they do not, what alternative is available to us 
It IS perhaps remarkable that though the construction of “ 
cal model which Lord Kelvin revered as the ideal of ejTlan=>t>on 
physics has long since been abandoned by physicists, it has m recent 
^s been proposed with -.aer^f 

illumination is quite impressive, t evolutiomry biology, m 

appeals have been made to ™ psychology How far mechanical 

neurophysiology, m psychiat^, a P V , j qualified 

analogies assist research m tins chap- 

to judge, and it is for the specialists , c seeking to clarify the 
ter, will be to consider "'helher e p jnechanical analogies 

concept of mind can derive any p v^pen lecitimately drawn 

and to ask whether the analogies ^ave always^ " to 

and to what extent odd and unnoticed metaphors mg 

mislead , what in this connection 

It would be well to begin by pjg„r that, whatever 

no reasonable person ought to eny manifested through 

the mind may be, its activity . , j entity the constitution and 

that of the body, and the body is ^„h,ch therefore, physicochemi- 
activity of which is physicochemica , ^gpt of which mechanical 

cal laws must be app'-f -pfpprrcc.urse. follow that these 
principles must be involved y^t discovered, 

laws and principles are hmi found to be the same as, or e\cn 

that, when discovered, they wi ovement of nonliving bodies, or 

similar to, those which govern I an\bod> is competent to 

that they are m principle I a" no‘ ^^’hat is indubitable 

pronounce authoritatis ely on , j ,5 subject to physicochemica 

IS that the living body qna plty'^",; as in some measure 

laws of some kind and that, so far . ^^dl be exemplified in Us 

It undoubtedly is, some "’“1'’’"''^' P _ ^.^,,500 to assume 
moxements Tlicrc seems to be n° P ^,,mro undiscoxerablc But it 

laws and principles arc m their e t by scientists that tlica 

IS probable from the evidence ah y ,0 nonlwing bwhes 

win not be the same as now ^“j.J^'^e.sts and chemists will 

Perhaps m pursuing their ^.cocbemical laws in such a was 

forced to modify their conception of all) may -mme 

that hsing actisila li.thcrto ‘”‘;’T'^"%/epnrcd to admit at the on sc^ 
to be so c^hcable lUl this > ^ sarioiix kind, might s_cO 
It would follow tint mcc iJjp c\tolo? 


It would follow tint cn 

well prove tiscful and * 


of \nnouv fv 

tolo^isl. iht I^cnpticiit. and 
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the physiologist, but it would not necessarily follow that they would 
assist the psychologist studying animal and human behavior if it should 
prove to be the case that patterns of such behavior are not ultimately 
reducible to patterns of mechanical activity Nor does it follow in any 
way that they would help to understand the activities of the mind if 
only because it is seldom clear what that activity is, as it is clear diat 
the activity of a body is chemical and physical activity 

Leaving to biologists and physiologists to demonstrate the ways m 
which mechanical models have elucidated the workings of the body, as 
well, on the other side, as the extent to which suggested analogies (as 
seems sometimes to have happened) have proved misleading, I shall 
confine myself to questions about the mind and m doing so I shall be 
compelled, however ill equipped, to draw somewhat upon the pre 
serves of the psychologist which no philosophical consideration of the 
nature of mind can altogether avoid 

What I have so far stated will at least clear away one preliminary 
obstacle to discussion It has been asserted that the way m which we 
normally use the words ‘mind’ and ‘machine” is such as to exclude the 
application of the latter term to whatever it is the former connotes 
Dr W Mays' quotes the Oxford English Dictionary as defining a ma 
chine as ‘ a combination of parts moving mechanically as contrasted with 
a being having life, consciousness and will ” Hence, what is a machine 
by definition is neither a living thing nor mind and vice versa On the 
other hand. Professor A M Turing (against whom Mays is arguing) 
forecasts that our use of words will have changed by the end of tl'® 
century to such an extent that nobody will feel outraged by the sug- 
gestion that machines think Dr Mays is not so obtuse as to believe that 
current usage settles the question once and for all, but sees that the 
focls which have prompted that usage are the important consideration 
The issue is not simply verbal If mental activity manifests itself even 
partly m physical (as we must surely confess) then the question is 
egitimate whether mental activity may not be at least analogous to 
mechanical 


n 

suggestion that this is the case is strengthened by those ^^ho 
a ege that mental activity is nothing but bodily movement This is 
1 C position of some forms of behaviorism and a view which has dcn%cd 
some encouragement from Professor Gilbert Ryle. who. though he repu- 
diates bchaMonsm as an> thing more than a method advocated for ps>" 


1 Can machines Fhltosophtj, 1052, XXVII 1 18-162 
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chological research and rejects mechanism as a ^ 

all our linguistic forms which refer to mental activities «e 

actual occLence of overt behavior, or dispositions 

denies the existence of any occult, unohservable, ” 

processes This attitude invites engineers « 

u„p».„ .ns-W » ““r“ ft ft» 

prodigious, to compare the "'“k /according to Ryle and others) 

machines J/T body in physical 

mental activity consists, is pertormeo “r ^ .r ^ there- 

Space and time, as is the operation of „ George^ claiming that 

fL. to find Tnrmg.^ D M Mackay,= “d F H Gjrje dm^ 

as soon as we can specify t ® ® “be A^echanism that has to be 

activity It becomes ^s^ible to evidence that machines 

built to perform it This, however, themselves, 

can think, remember, learn, rrake ecisi , l,een established 

which .1 IS not m the least For it has by no means 

that everything involved in these s a “ , ^^junjed that it must be 

specified as overt bodily behavior is ig„,tiniate way of descnbing 
because it is alleged that there is no other legitimate y 

the supposedly mental , „, 5 tence of consciousness 

Some behaviorists are tempted to deny 

altogether But this denial can asseverations of Saint 

people, and never to oneself F Vnows that he is conscious 

Augustine and Descartes each on Many support their position 

And not all behavionsts go to this .sports of 

by methodological “"*“’®7ibl’ras'*scientifio evidence which must bo 
conscious states are inadmiss Others support their view by 

restricted to publicly observable facts O to 

philosophical argument like ™ ^gjf m solipsism.'^ as the only conscious- 
to consciousness is to commit ^ states of 

ness of which we can be as^rc is l)eha\orist who is com- 

a\\ areness are to -'"“ ""’’iL’i^ed IS pcrceued and can be 
mitted to solipsism For wha perception is a 

perceived only by a .p,,,,, ,i,o same object ma> be per- 

conscious state, pn\ate and fmm the pnvntc character of 

ceivcd by others in no avay detracts from 

2 Mind 1953 LT\ 438 o/ Setener, 1951, H 

3 Bntlsh JotsrruilJorthc mJo^ I 

4 rhUosophtj, 1937, XXMh P P,rar«tor Pjlr. 

0 fl^rioL noucca dnl me. d- 

denies tliat we can know our ow 
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perception in each case If nothing private is to be accepted as scien- 
tific evidence, then no report of any observation made by others is 
admissible as it is the report of a pnvate experience of perception and 
each scientist will be caught inescapably within the circle of his own 
observations which will be incommunicable “One could describe 
these feelings to the world,” says Professor Turing, ‘T)ut no one would be 
justified in taking any notice,” and perceptual experiences are no different 
from feelings in this respect In such a predicament public fact ceases 
to have any meaning and science becomes impossible 

It would seem then that the distinctions so commonly favored both 
by philosophers and scientists between public fact and private experience 
cannot be sustained Fact is public only inasmuch as the private ex 
penence of it can be communicated, and private experience can be com 
municated only so far as it can be expressed in a form experienceable 
by others Objective knowledge therefore is dependent upon intersub- 
jectivity, and any attempt either to deny or to disregard the relevant 
deliverances of consciousness must be fatal to science This is not sub- 
jective idealism for, from the dependence upon intersubjectivity of 
objective knowledge, it does not follow that nothing exists except sub- 
jective experience What is implied is rather the contrary 

The scientist’s demand for observable data does not involve a refusal 
to credit the contents of consciousness— quite the reverse It is a demand 
for palpable evidence, and this consists in what is experienced and of 
the reports of such experience, which are not only legitimate but all 
that IS publicly available MTiat is rejected as insufficient is the single 
or aberrant report lacking corroboration by, support from, and system- 
atic connection with, other reports If we remember this we need not be 
misled at the outset by behavioristic demands to distort our under- 
standing of the facts by excluding from consideration what may prove 
to be the most relevant part of the evidence 


in 

Rejection of extreme behaviorism, however, though it makes tlie relc- 
\ance of mechanical models less plausible, does not dispose of it alto- 
gether For conscious activities are in one aspect behavioral, and the 
claims made by the advocates of machines at least deserve some 
examination 

As I said earlier, language cannot be made the sole deciding factor 
in an\ question of the mind like performance of artifacts It is futile so 
to define our terms as to make analogies between minds and machines 
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™poss.ble But the enthusiasm of i^r.’emovdTf cX 

language ^ “L Mechanical devices are constantly 

sions from this source is desi . consciously to draw 

described in anthropomorphic terns, s inadvertently, 

attention to certain similarities of »>el'n™'^ ” to beg the 

revealing unwarranted tendencies on consciously metaphorical 

question at issue Even when the term «^«eomc^ 

It may cover up an essential 'J’serep ey^ ^ examples Sev- 

looked between mind and nan^^e tive little book Minds and 

oral may be found m Mr W eogniaance of 

Machines, where tlie mechanic* Hmnh to display what amounts 

mformation,^ to respond to signals^lues-st^^^^^^^^ , 

to discriminatory responses, < ilMcribe the behavior of living 

forth Yet when Mr Sluckin ms opposite direction Now the 

organisms his language is loa e though it is confessed that 

physiological processes are al ^ cases, fully 

what they are precisely and ho ' homeostatic emergency 

known” He wites of 6'"''“°"'’* ""X eeneral as more or less complex 
responses,'” and of purposive ® “ Learning again is a homeostatic 
exemplification of negative fee reculatory mechanism Clearly, 

mechanism and -asily the impression that there is 

if we speak in this way we create t Yet we rely on the 

just no difference between jant difference by using “mental 

common belief that m order to create the 

terminology to describe ^ 

impression _ , of these ways of speaking o 

Let us examine more closely consciously aware of some- 

take cognizance of informa lo interpreted and gi 

thing which, having a , ^ould wish to suggest that any 

intelligible significance But "o y ,„ag,nable really is ■ 

artifact yet constructed or “pough they are processed and 

anything and the symbols "f '^n.gn.ficance to *\'"^vhme but 
transformed in its operation, alone can interpret them ‘g 

only for the person operating it, who a^o ..^l„as, to be 

are signals only to one and involve a recognition of their 

so called, must suggest lines aan be used legitimately 

relevance to a specific p 
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only in relation to a conscious intelligence, and to speak of a machine’s 
responding to signals and following clues is tacitly to assume what re- 
mains to be demonstrated 

Again, consider the language used by Professor Turing, who claims^^ 
that a machine could play what he calls ‘ the imitation game,” in which 
it IS said to try to imitate a human being in giving answers to questions 
This should mean that the machine makes a deliberate effort to do 
this whereas clearly the effort, if any, is made by the man who programs 
it Professor Turing says that the machine can deliberately introduce 
errors into its working (explaining that he does not mean mechanical 
malfunctioning but wrong answers to proffered questions) But where 
does the deliberation enter in? Clearly, if deliberately programmed by 
its operator to produce wrong answers at prescribed times, it will do 
this Or if some random element is introduced into its construction, the 
wrong answers may occur with a determinate statistical frequency But 
to the machine they are neither right nor wrong answers— only to the 
questioner who can interpret them— nor does the machine in any sense 
consider whether or when it would be best to produce them, as the word 
deliberation would imply If Turing, as he professes, wishes to exclude 
all elements of consciousness from his descriptions, he should not use 
such words 

Again, he discusses the questions whether machines can be designed 
that would be cleverer than humans, or, if some humans will not be 
cleverer than any possible machine The relevant question, however, is 
whether machines can rightly be described as “clever” at all, except 
by metonymy from the skill of their designers 

Turing argues that consciousness is only inferrible from overt be- 
lavior and that the machine’s performance in a viva-voce examination 
a\ould be no worse than that of a human being But frankly I do not 
understand how this is supposed to be effected Could the machine 
really be made to answer questions intelligently about the poetic pro- 
priety of similes in a Shakespcnan sonnet, as m Turing’s example? In 
%\hat sort of code could this examination be conducted? Can one pro- 
grani a machine with rules of poetic propnety? Are there any? Tlic 
machine IS supposed to be able to answer correctly the question why 
^\e should not substitute summer for winter in "Shall I compare thee 
to a summer’s da>?' But suppose instead I were to ask “Why not sub- 
st.tutejmulbcrr>' bush’ for 'prickly pear* in licrc we go round the prickly 
pear? Could the machine answer that and what would be right? An> 
attempt to answer such questions according to stereotyped rules would 
at once rcscal the difference between man and machine to any compe- 


ls. .'ffnJ, 1050. LI\ 
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tent examiner. Is any good scientific purpose served by making extrava- 

%fMSs has rightly taken Tunng to task for his animistic use of 
words in rLrence to the machine, and particularly in referring to its 
-mimicry” of human t'=’>-.or This is a — -^8 

the advocates of the oL person to imitate 

d7e hiworof7ror: Xi. -x 

But the purpose in the ease of the machine ^ l4 a 

who makes it ro that it will “ "“bsme human behavior and 

human being Tlie machine f be better to 

then make efforts to behave similarly the similarity of the 

use a word more neutral than mimicry to descr be the simila ty 

behavior "Simulation” is perhaps ^ ^gbt to rank as imita- 

And here a special caveat IS necessary 

tion or simulation of living behavior .„~ 1 oo,rs and how much 

what kind, IS sufficient to draw ^bould be based upon 

^^re “ 

superficial external similarities of behavior 


IV 

1 ..n^ universal characteristic commonly 
Perhaps the most general and activity This is the most 

attributed to mind is the P“^,f ,„d„rng men and the lower 

general, since it ^PP''f*°j":Xm el bf those who hesitate to 
species alike and is attnbu ^ cental attributes It has been 

acknowledge other common y S j j] binds is m principle 

argued, however, that P^Tllp^forL which are possible or 
the same and can be reduced to smp regarded as complex 

machines and of which living examp m recent years of servo- 

elaborations The development and se to 

mechanisms and the principle “ "®8a ^ behavior can be rendered 

the view that a complete accoun P jbat purposive activity is 

in terms of these ideas First, it is of the goal is always the 

always goal seeking, next, that the equilibrium, and third, that 

establishment or restoration of 5°™ ‘ ^ feedback of infomation to 

the intervening process is one discrepancy between t ® 

the source of control are ranged by allegedly con- 
state of affairs and the goal state Exa P ptocesses. like the 

tmuous gradation from homeostaUc P „£ the sugar content 

mamtenance of body temperature m m 
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of the blood, through the movement of eyes and limbs in directed ac 
tivity, to trial and error leammg and ultimately to problem-solving in 
theory and practice 

It would be foolish to deny that homeostatic processes and the neural 
and muscular mechanisms involved m the regulation and coordination 
of bodily movements are in many cases spectacular examples of the 
operation of negative feedback and of servo mechanisms in the organism, 
but we should tread circumspectly in proceeding further We need not 
contest the idea that, in purposive action, some tension or disequilibrium, 
in the state of the organism is involved which is relieved when the pur 
pose IS achieved, nor that the striving is directed by an awareness (for 
can “feedback of information” here mean anything else^) of the dis- 
crepancy between the actual and the desired condition But when we 
so describe it, do we not implicitly admit that purpose is a great deal 
more than a complex of feedback mechanisms? It would have to be a 
conscious process of desire and cognition 

But an objector may protest that we are moving too fast Desire, he 
will say, IS nothing but tension and disequilibrium, and no conscious 
awareness need be assumed in feedback, since ‘information” here is to 
be understood in its technical and not its ‘ ordinary* meaning This, how- 
ever, will not do Disequilibrium may be resolved in one of two ways 
By increasing the weight of one pan of the balance, or by decreasing 
the other Both are not equally relevant Hunger causes disequilibrium 
m tbe organism, which may be removed either by eating or by dying 
death is not a goal state (even though it is an end in itself) The physico 
chemical disequilibrium involved would not be a disequilibrium, if 
were not a factor in a system of organic functioning What physico 
chemical reason is there, apart from the maintenance of the life of the 
organism, why a reduction of the sugar content in the blood should be 
counteracted? It is only withm the organic structure and functioning of 
the animal that such disequilibrium creates tension And what sort of 
tension is tins? Not a physical or a chemical disequilibrium merely, which 
might be redressed in either of hvo ways It must be a felt tension, nn 
unease, a distress, something impossible without at least inchoate con- 
sciousness Apart from this there would be no drive in the desired direc- 
tion The essential point is that of the hvo possible directions one must 
he dcsired-it must be preferable, it must be better for some purpose, 
»t must have \aluo in some sense Tension and disequilibrium m any 
rclc%am sense, therefore, presuppose purpose They may not be substi 
luted for It t. j ^ 

correct assessment of the position uould seem to be that feed 
>ic mechanisms arc not sulRcicnt to explain purposive bchaMor, but 
tint an understanding of purposuc behavior and evaluation might ver> 
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well help to explain the utilization by the organism of feedhack mecha 
msms Their presence and operation constitute rather a ^ptom o 
purpose than an explanation of it, just as the presence of a *a™°=‘at 
TsTs^n that a consLt temperature of a specified degree is requued fo 

some purpose This fact is the^opUmri Tondition 

SpL“'.?3;~ s 

any physicochemical activity that special sort of 

stances Yet it would be sheer tautology ^ whose 

physicochemical reaction constituting e 

survival the condition survives must be of some value 

all of the notion of survival ^alu , through time It is value 

for reasons other than its mere a ty P value to a 

that gives importance to svhat?-can therefore be an 

steady-state, and our question p without stultification, by 

swered only by an appeal to axiology ®^ n^ without 

reference to a steady state and negative ^ purposive 

Further, either the e'-^ttetrrha^tm^ust be reduced 
activity must be conscious or t j^ue of a governor on a steam 

to an entirely subsidiaiy role source of energy by 

engine, the speed of the j uf the engine’s speed is here 

purely mechanical means No hno'vm g machine, as it increases. 

mvolved Energy derived from the output of the ^ 

simply shifts part of the , pjectrically The automabc aim- 

thermostat a similar process is e e complicated involv- 
ing of an antiaircraft gun ” pmdictor The regulation and 

mg intricate servo mechanis ^ throws a stone at a hir 

coordination of muscular ac vi jjut in this case a new an 

undoubtedly operates on simi ar p feedback, namely, ic 

somewhat mysterious element « retina which is required 

visual image It is not ®‘”'PJ , ® nvolves cortical activity as we u 
the bird must be seen, and this mediates m the process, we 

just what cortical activity and )>“' ™ gun can give and has 

lire as yet ignorant The “f landing of the ph>si^g.«I 

given suggestive ,, assimilate the two, because w 

process, but we cannot w i > 

, A Tustin. Bn, a/. Joumsl of FrjMocv. ^0^ 
13 I borrow tbo example from A 
XLIV 
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radar reading might be analogous to the retinal image we can find no 
precise analogue to the conscious experience of seeing. 

Professor Tustin has suggested'^ that this is paralleled by the pre- 
dictor, and certainly it does perform a similar function. Moreover, the 
predictor, in some coded fashion, reproduces within itself relevant fea- 
tures of the external situation in similar mathematical relations. Some- 


thing of the sort may go on in the brain for all we can tell; but seeing 
a bird is no more just having some sort of reproduction of the bird in 
the cortex than having a picture of it on the retina. It is being apprised 
of the fact that the bird is at a determinate distance away from the 
human body in the external world. It is being aware of the spatial relation 
between the bird and the body (including the brain, whatever its con- 
tents), and to this no analogy with die predictor is in any way adequate. 
To allege that it is simply poses the age-old epistemological problem of 
how the mind can know anything other than its own ideas— how it 
can know the relation between these ideas and the objects, which are 
not in the mind and to which the ideas are nevertheless supposed to 
correspond. 


Could we escape this difficulty, as some may hope, by ignoring alto- 
gether the occurrence of consciousness and by treating the whole action 
simply on the level of physiology? I hardly think we can, without 
abandoning our endeavor to understand the nature of the mind. The 
boy throwing the stone cannot ignore the occurrence of consciousness 
if he wishes to hit his mark, and without it the physiological process 
would either not occur at all or would be totally different. We should 
seem unwise, therefore, to discount it altogether. The information fed 
back in this case therefore must, at least in part, be consciously appre- 
hended. 


When we come to still more complicated forms of purposive behavior, 
like the pursuit of food or the effort to escape from danger, the indis- 
pensable evaluative function of conscious apprehension becomes obvious. 
True it is that a state of tension is created, but only if the situation is 
perceived as menacing, or the object appetizing. This involves consider- 
able interpretative and evaluative mental activity. The discrepancy 
between a dangerous situation and one of safety, bet\veen an edible 
morsel and an inedible one, must also be appreciated mentally before 
any relevant information about it can be fed back to the locomotory 
ceniers. And consciously appreciated information is significant knowl- 
edge. which is precisely not the sense attached to the word in communt- 
^tion engineering. In defining the unit of quantity of information as a 
bmar>' digit" the communication engineer deliberately abstracts from 
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meaning and significance. For him, the actual purport of the symbols 
fitted is irrelevant, all he is concerned ^ 

nrobabilitv of their occurrence in the commumcat on system. It shou 
rSfunderstood." writes Professor M. Riehardson that ^ e hn - 

mechanical analogies so far consi , efforts to understand 

tion theory, are likely to f nature of action, 

either psychologically or philosop i y ieal model for what 

D. M. Mackay. however has *”“ing runway tapering 
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poses and yet overlooks The desire to give a mechanistic account of 
purpose IS often associated with the distaste for teleological explanation 
in science Such explanation proceeds by analogy from the deliberate 
purposive activity of which we are ourselves conscious, and if this 
could in turn be mechanically accounted for, the basis of teleology 
would have been destroyed I have argued elsewhere^^ that this oppo- 
sition to teleological explanation is the consequence of a misconception 
of teleological process as a linear series of events, the course of which 
IS mysteriously determined by the last event of the series before it has 
occurred No such conception of causation is tenable, and there are no 
such processes Purposive activity as we know it is by no means of 
this kind, but is an activity directed by the awareness of an order of 
life constructed by ourselves in the course of our experience in die effort 
to satisfy ourselves as total personalities Purpose proves to be a sys- 
tematically organized form of activity directed to tlie maintenance of 
a structure of satisfactions which have value for us by reference to the 
totality of this structure It is the awareness of an order of hfe of this 
kind determining the value of alternative courses of action which makes 
possible the exercise of deliberate choice 

Purpose, therefore, in its most developed form, involves conscious- 
ness of self as a person seeking a total satisfaction which is attainable 
only through the ordering of life by choices implying principles of 
value, and any account of the mind which omits these features will be 
seriously at fault But the most developed form implies stages of less 
complete development as its precursors, and this fact gives rise to the 
difficult questions At what point in the scale of development may 
we justifiably exclude mmd, and just where does mind, m the full 
sense, appear? 


V 

Deliberate choice and activities of ordering, however, inxolve judg- 
ment and thinking, and these arc usually included among the distinguish- 
ing charactenslics of at least the human mind Yet to the activity of 
thinking, also, machines arc said to provide at least an analogue, and 
some ha\e even suggested that our own thinking may be only another 
case of meclnnical operations occurring within the brain But exactly 
"fiat sort of acti\it> tlunking is taken to he is seldom made clear, for 

ovhj ^ ii^rns. Tcltxilocy and tcleoloRical explanaUon.” Journal of PhUof 

45^0 ^ ^ Macbealli, Expcrfmcnti fn LlUng (London 1952), PP 



Hams • Mind and Mechanical Models 

argument, sometimes judgment, wishiuR and sometimes 

to imagination and memory, won e g > ^e 

nine Descartes )simply "e dwem and no precise 

normally attnbute to minds, together under a single 

result IS likely to come of ou P g another, 

name However that may be. many of them, m 

have been attributed to artifecte computers can produce be- 

Suggestions are not 8 increasing their storage capa- 

havior indistinguishable from think 8 ^ ,,g simulated, and. 

city. It has been said. |.ee will, originality, and “inde- 

by tbe inclusion of random e ’ ^ jj lliese claims are rather 

pendence of opinion It ^^^^or with any of them at 

rash, but I cannot here deal with aU ot ttiem, 

great length remark that “storage is 

As to memory I shall limit 'gn^iTcapach^ to reproduce 

not enough to justify the comparison nor ev_en the ^ 

stored information at appro^ia e (ably programmed and so is 

only so far as the machine has been ,hat as it may 

dependent upon the thinking o ^ connection), true memory 
(and I shall return to it P’^^^ently m an ^,^( ,,,50 ^cognition 

involves not only retenbon an ,j,g ,( unage or what not ) is 

that the centrally reproduced pointed out. it involves 

an identifiable past experience ,™r)ortant a judgment placing c 
a feeling of familiarity and. ,’„c This tudgment is 

remembered event in a e ni because, being a judgmen , 

not, of course, always ‘bie, fojsehood The mere recurrence • 

IS susceptible either of I™* or falsehoo^^ ^ ,e. 

past image is not Storage a operation came 

ment of judgment as does (m tact; 

by machines , tprm "thought” to formal process 

If, however, we confine t prodigious feats of calculati 

deduction, attention is ( o„ly*^simulate but 

performed by computers which not^onty 1, ( ^nk 

abihues of men Computers, 1 ],u„cvcr, two points seem to ha^c 
better than we do ourselves b„ug,U out by " 

been overlooked, the first “f i,osu„q„et, who found diffici t> 
the doctrine ot the Idealist, B^ard (,,„„g,., „as the 

m attributing thought to maclimes He 

m Cf.M 

for Ihc IWtoropky o/ Srirnm Wal. 



Mind as Participation 

iction and elaboration of ordered connections between the ele- 
of a system. This view, though it gives a wider meaning to the 
“thought” than many contemporary philosophers would wish to 
e, is not wholly incompatible with much that has recently been 
a about deductive and inductive logic and is in harmony with 
of the teaching at least of the Gestalt psychologists. But if we 
it, we should have to confess that thought might not be an ex- 
e or distinguishing characteristic of mind, at least as we normally 
stand that term. For many processes which construct and elaborate 
natic structures occur at the physical and biological levels of 
nee where we should ordinarily hesitate to admit the presence 
nd. Bosanquet, of course, was not troubled by this difficulty because 
garded mind as ubiquitous and for the very reason that he dis- 
d the activity of thought, in the sense defined, in every sphere. He 
dered mechanical systems to be quite compatible with thought and 
ble of manifesting it, and he argued this at some length in his 
rd Lectures. But he has been criticized for emptying the word “mind” 
. meaning by making it universally applicable; and we may observe 
issing that others may be similarly emptying the word “machine” of 
leaning by attempting to demonstrate the universal applicability of 
lanical principles. For, if thought is a system and thinking the 
ess of systematization, we could as justly refuse to consider it 
iisively a property of mind as assert that, on account of its presence, 
bines displayed the characteristic of mind. Nevertheless, thinking is 
ctivity of the mind, and what seems to be required is some criterion 
distinguishing between such processes of organization as are and 
1 as are not possible without mental functioning, 
rhe second point overlooked by those who attribute to machines the 
ity to think is that calculating is by no means identical with think- 
and the work of a computer is essentially calculation. That some 
■ulation is done by thinking I shall not dispute, but the greater part 
ot. In calculating we use rules of thumb for nine-tenths of the time 
ch involve no thinking. When we have difficulty in remembering past 
IS, or combining operations mentally, which we soon do unless we 
e exceptional abilities, we have to write down our "working” in order 
progress. This writing down requires a notation without which cal- 
ation beyond the most elementary stages is impossible. The facility 
1 versatility of the process depends upon the structure of the notation 
1 are increased to the extent that it renders thinking less necessary, 
ich greater effort of thought is required to do arithmetic, for instance, 
Roinan numerals than with Arabic, because the decimal notation 
luces the amount of thinking needed and replaces much of it by the 
rely mechanical substitution of symbols. In effect, therefore, a nota- 
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It IS only in the invention and construction of computers in their 
programing, in the coding of information fed into them, and tlie decoding 
and interpreting of the formulas that emerge from them that thinking 
IS involved, not in their working The most elegant and conclusive state- 
ment of this point which I know has been written by Professor Michael 
Folanyi^^ Every formal calculus, he argues, implies unformalized (se- 
mantic) operations for its use and logical completion These include 
(1) knowing the meaning of the undefined terms, (2) understanding 
what IS stated in the axioms, and (3) acknowledging that the manipula- 
tion of symbols according to formal rules demonstrates an implication 
If the calculus is applied to some practical or scientific problem then not 
only must the axioms be understood, they must m their reference to this 
problem be believed These unformalized and unformahzable operations 
are in Polanyis words ‘functions of the mind which understands and 
correctly operates the system ** Thus, a formal deductive system is an 
instrument, which implies the existence of a mind to use it, and without 
which it is logically (m the true sense of “logic’ ) incomplete, as a tool 
is logically incomplete without the hand that uses it The mind that 
uses it, however, as Polatiyi states, needs no such further completion 
Thinking properly refers to the unformalized operations to which the 
formal or mechanical system is in some sense antithetical It follows that 
machines do not think 


VI 

Speculation as to whether they could usually issues, therefore, in 
speculation whether a machine could be designed capable of program 
ing another machine or whether one could be programed to construct 
another like itself We should ask farther whether a machine could be 
designed to encode its own input and decode its own output There are 
some writers who would answer such questions affirmatively But if 
we do, shall we not have a regress on our hands That a machine could 
be constructed by another machine implies that the first must have 
been programed in such a way as to be capable of this, if this again 
were done by a machine, that one must have been similarly programed 
At some point we must come back to a mind such as the one Polanyi 
asserts to be logically complete But there are others who allege that 
this mind is itself a machine, though of a kind the mechanics of which 
we have not yet discovered Professor J J G Smart, for instance, boldly 
asserts that he believes human beings to be nothing but very complex 

24 Vide British Journal of the Philosophy of Science, II, pp 312-315 
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find a more suggestive clue to the nature of mind in what actually looks 
like a mistake shared by W R Ashby and J B S Haldane Ashby con- 
tends that evolution could be eflFected by a machine which included in 
its make up a part that could extract design or “information” from 
randomly occurring events A Geiger counter, or a magnet picking 
particles of iron from a stream of indiscriminate matenal, would be an 
example He maintains that natural selection does this and he calls 
it ‘ Darwinian machinery 

Haldane, endorsing this opmon, describes natural selection as “a 
method for conversion of noise into message’^® W E Hick, however, 
points out that it is theoretically impossible to extract information, in 
the sense of regularity or order, from a random process by applying a 
predetermined rule, and it could not therefore be mechanically effected 
‘ If there is one thing you cannot do with noise,” he writes, “it is to get 
anything that could be called a message out of it” If Hick is nght, 
Ashby and Haldane must be wrong Yet life and mind do seem to 
involve some active principle which somehow produces order and system 
out of material which is less organized At least they are definitely 
capable of preventing order from degenerating into disorder and of 
maintaining the entropy of a system at a relatively low level Shroed- 
inger has made this point with great effect 

‘In biology,” he writes, “we are faced with an entirely different 
situation A single group of atoms existing in only one copy produces 
orderly events, marvelously tuned m with each other and with the 
environment according to most subtle laws It needs no poetic 
imagination but only clear and sober scientific reflection to recognize 
that we are here faced with events whose regular and lawful unfolding 
IS guided by a mechanism’ entirely different from the probability ‘rnech 
anism of physics Whether we find it astonishing or whether we find 
it quite plausible, that a small but highly organized group of atoms be 
capable of acting in this manner, the situation is unprecedented, it is 
unknown anywhere else except in living matter ’ 29 

If evolution could be regarded as a process in which the unprece- 
dented capacity for maintaining organization is increased, and more 
complex, more highly differentiated, and yet more intricately united 
systems of structure and functioning are produced, it might not be 
s^ictly accurate, but nevertheless very suggestive, to call it a process 
o converting noise into message Mind might then be viewed as a very 
highly developed phase of this process at which a very high degree of 

S loumal of the Philosophy of Science, III, pp 52 53 

Ibid, p 190 

29 What Is Life? Cambridge University Press, London, 1944 pp 79 80 
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alysts, give ample testimony to the occurrence of unconscious processes 
which we could not refuse, witliout straining the use of language, to 
call mental processes Nevertheless, I think we need have no hesitation 
m saying that, although not all mental processes are conscious, all con- 
scious processes are mental, and diis takes us a step nearer to our goal, 
since we may now say that wherever consciousness is found, there, 
without doubt, we have mind The suggestion that a conscious act might 
somehow occur apart from any mind, though it has been made, is one 
which I must confess I find unintelligible 

Our position so far, then, is that whatever is conscious is (or has) 
a mind, though it must not be taken to follow that mind may not exist 
where consciousness is absent A full understanding of mind would 
thus require a careful investigation of the nature of consciousness We 
should, I think, be safe in stating by way of definition that being con- 
scious is being cognizant of something— without cognition no conscious- 
ness— and that, for anything to be cognized, attention must be devoted 
to it— without attention no cognition AH these conditions are matters 
of degree but they vary concomitantly 

Next let us consider what is the object of consciousness Commonly 
it is held to be the things of the material world, upon which conscious- 
ness IS taken to play like some sort of light, illuminating the surrounding 
environment of the conscious organism This conception I believe to be 
mistaken, and in adopting it we are misled by metaphors The immediate 
objects of consciousness are not material things but feelings Different 
philosophers recognize this in different ways, but there is a large meas- 
ure of agreement between them Empiricists have maintained that the 
immediate objects of consciousness are not things but sensa, of one sort 
or another, and these m the last resort are feelings Spinoza declared 
that the object of the human mind was the human body and nothing 
else^^— and our awareness of the body comes to us as feeling Hegel 
asserts that the primary manifestation of mind is the feeling of bodily 
changes,^- and Collingwood maintains that feeling is the proper object 
of consciousness These are only outstanding examples and not an 
exhaustive list of concurrent views Whether feeling itself is conscious is 
a difficult question I have recently mamtamed^^ that an unconscious 
sensation is a contradiction in terms, and there may well be a sense of 
the words in which this is true, but I now think that there must also be 
some sense in which it is not true, for to be conscious of something we 

31 Ethics II prop XIII 

32 Encyclopadie, 403 

33 New Leviathan, 4 19 

W Some reflections on the nature of consciousness ’ m Proceedings of the 
Ttvelfth International Congress of Philosophy 
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datum for awareness is the reflexive, selective act of attention which 
distinguishes some element, or quality, from its contrasting background 
and constitutes it, as a Gestalt, an object of consciousness Less than this 
is not a possible object It is generally agreed by psychologists and 
epistemologists alike that a purely simple and uniform field, without limit 
or contrast, cannot be cognized Thus, the act of attention is the activity 
of distinction and interrelation, of apprehending as a single complex 
unity an articulated structure of distinguishable (but not necessarily 
separable) parts Consciousness is thus an activity of analysis and syn- 
thesis m one-a two edged discursiis'^^-lhat activity of judgment for 
which C A Campbell (pp 376 397 of this volume) contends as the 
essential condition of cognition It is not a kind of lambent illumination 
which reveals ready made objects to some mysterious passive spectator 
(called the mind ), but the activity of selecting, distinguishing, and 
relating elements within a felt manifold which it transforms by con- 
tinuous stages of elaboration into a world of related objects It is a sys- 
experience developed by the continuous activity of judging in 
which the present judgment (the focus of present attention) is the point 
of expansion and growth 

This activity is itself the mind The unification which the conscious 
process of judging effects of a multiplicity of felt objects into a single 
of the unity of the cognizant subject 
Without that as Kant saw, there could be no synthesizing apprehension 
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lot be exactly drawn— certainly not with our present knowledge of 
matters and probably not at all But it should now be clear why 
mechanical model fails as a clue to the nature of the mind In the 
[line there is nothmg which can represent or approximate to sen- 
e and nothing which corresponds to consciousness Although ma 
es do effect processes of organization, although their activities are 
matic and their functioning dependent upon structural interrelation 
irts and operations, the medium in which diey work is not conscious- 
their objects are not feelings, and they have no means of self‘ 
ession for the communication of emotion or the avowal of self aware 
These are the products of mental activity, and of that alone and 
re they are not actually or potentially present in some degree there 
mind 
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remain relevant to tlie purpose to be served The more elaborate and 
delicate such appropriate variation becomes, the more nearly it ap- 
proaches what we recognize as intelligent action, and the degree of 
its relevant variation is directly proportional to tlie degree of conscious- 
ness involved Dispositional behavior and consciousness are therefore 
directly related 

The sensitive apprehension of its surroundings by tlie organism, 
which enables it to absorb and control its environment, is thus at the 
same time overt movement and behavior, and this active character is 
reflected in consciousness as the directive and selective operation of 
attention which is inseparable from the outward activities Further, as 
feeling, sensory and affective, is the basis of consciousness, mental ac- 
tivity is always emotive as well as cognitive and conative These are 
not three separate or separable species of functioning but three insep- 
arable aspects of a single conscious activity Psychologists like Werth- 
eimer and Xoffka have stressed this threefold wholeness of mental func- 
tioning, and more recently two philosophers, John Maemurray and 
Stewart Hampshire, have drawn attention to it afresh by their insist- 
ence on the unity of thought and action 

Tlie hallmarh of mind, therefore, is consciousness, involving diese 
three aspects and arising out of sentience, which, m all probability, is 
itself a development of less highly organized biological processes Con- 
sciousness is an activity of synthesizing and systematizing, operating 
through judgment at once purposive, interpretative, and evaluative It 
unifies the variety of the felt environment into the system of a coherent 
world In other words, it is a process of organization This is how it 
has been described, of late, by J O Wisdom ‘^The mind,” he writes, 
should be conceived as processes or as a functioning rather than as a 
state The form of the functioning is organization ” This, again, 
IS precisely how Bosanquet conceived the nature of thought But we 
are now m a better position to distinguish those processes of organiza- 
tion which are mental from those which are not They are more or less 
self conscious processes, operating upon feeling as their object and 
purposive or evaluative in character so far as they are directed to the 
maintenance of a systematic order of life and conduct felt to be satis- 
factory as a whole 

That such processes occur at different and continuously developing 
levels within the biological world is undeniable, and the line which sep 
arates the conscious from the unconscious, the mental from the nonmental. 


IvoffTca, Principles of Gestalt Psychology, Chap VIII, John Maemurray, 
i ae/f M Agenf and Stewart Hampshire Thought and Action 
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ing a maximum at the age of sixteen? Tc iBo « u i. i ’ i 
to nco A * ^ Sixteen? is there a ghost m the machine,” 

lus dio^t ma / “ =>^0 have a more tenu- 

ous gnost inside it, and so ad infinitum? 

__^y modem philosophers think the ghost has been exorcised, and 
This article is dedicated to the Ratio Club 

“> -- hiend K 

m order to be stimulating ^ g a He claims to make incorrect statements 
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so that It IS mathemabcaUy independent of tlie initial probability of H ) 

ft. 

S".S p~i.ftft“ «“• 

experiments or observations ® p depend on whether it 

The metaphysicahty of people maintain awareness 

IS true For example. metaphysical if false 

after death is not ’ n should be taken, according 

Perhaps another mathematica e^ hypothesis According 

to the estimated prcbabdity f ^^j^erefce^ of opinion con 

to this deBnition Uiere is plenty of rooin 

ceming the magnitude of a metap ‘ j ppthesis can change with 

The estimated metaphysicality VP ^ regarded as 

changes m other side of the moon is populated 

metaphysical to conjecture t occasionally sling a surrepti- 

by animals hundreds of ""1“ *es.s has now been refuted 

tious flymg saucer at the earth jo maintam 

and was therefore not metap y ^ pp an elephant 

the even more farfetched 7,ppept it when it was unveri 

standing on a tortoise it c suffered from a fear of falling 

Bable, and it comforted peop p.j,ed by the aid of drugs we may 

If telepathy could be greatly P j disembodied minds, 

be aWe to get evidence ^'’^^ppt^met physics would involve psy 

. a. ... !..» i;; — 

U a bilUon dollars are ,.gd metaphysics But I a 

should be allotted to pure an PP research, the uti ty 

mention that in the ^''ftstlhrpmUhty of reachmg a solution^ 
solution is unportant, no J ^di problems w j.gjaarch 

call research presumptuo same time we thin under- 

would have high ^figtirhities of -““^g^t'duSry -d 

man is “verestmiating ^ ^PPaaas would be revol 

estimate the probabil ,-,„niortous , . cease to be 

because the research man , gj system is that i consider any 

One feature of a ^.^^Xged As an “emP^^^^tctwcen 
metaphysical slniclore that jiysjcal, according 

purely axiomatic ma e^ jlructure is “’’^°'“7h«icaf ohscrsation could 
undefined terms Such design, no p y t , doped axiomati- 

to the above ^Non Euchdcan g‘^"'‘^^^on, and the picture 

be relevant to its truth Non^ pf oppUcaUon, 

cally, IS an example But a 
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avoid some sort of Godel paradox If he questions each of his questions, 
he would be reduced to mactivity 


II. Metaphysicality 

‘ The metaphysics and science fiction of to day may be the science 
of tomorrow 

To discuss metaphysics is for me so presumptuous that I may as 
well be hanged for a goat, and introduce a personal note 

In a philosophical symposium held in Oxford in 1954 I mentioned 
from tlie floor a notion, based on some science fiction, namely, that tlie 
universe may he continually branching out into myriads of universes, 
and that this could be the origin of the probabilities that occur in 
quantum mechanics A well known logical positivist who was present 
asserted his pecking rights and dismissed my remarks as nonsense The 
idea has since been used in a serious scientific paper ^ This bears out the 
above quotation Atomic energy and space travel were discussed by 
H G Wells long before the highest authorities thought it worthwhile 
to describe them as impracticable In my opinion, m which I am not 
alone, science fiction can be stimulating for speculative philosophy or 
metaphysics, and both scientific and speculative philosophy can be stimu- 
lating for science They can encourage open mindedness Speculative 
philosophy can also have the opposite effect, and most science fiction 
is trash, like most other fiction But if you keep your feet on the ground 
most of the time it makes a change to have your head in the clouds 
occasionally 

By a metaphysical hypothesis I mean, to put it roughly, one whose 
log odds cannot be changed much by any conceivable argument, experi- 
ment, or observation® Odds means p/(l — p), where p is here a sub- 
jective or logical probability, and log ends can take any value between 
minus and plus infinity In particular, a refutable hypothesis is never 
metaphysical, so that this definition includes Popper’s rule of demarca 
tion between metaphysics and science ^ What I wish to emphasize is that 
there is a continuous gradation between very scientific and very meta- 
physical statements, and no precise Zinc of demarcation 

The change m the log odds is sometimes called the "weight of evi- 
dence, ® and seems a more appropriate measure than the change in 
the probability itself ( Consider, for example, a change m the probability 
from 0 000001 to 0 001 and from 0 500001 to 0 501 In fact, the weight 
of evidence for a hypothesis H, provided by an event E, is equal to the 
logarithm of the hkeliliood ratio corresponding to ff and its negation. 


Doog attnbutes this remark to his fncnd Frankenstein 
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seems more appropriately defined in operational terns, and it may be 
possible also to give an adequate operational 

I cannot define the word “consciousness standing alone, but if I say 
I have consciousness I mean that I have conscious -P-ences, w^ 
cannot describe properly. I can give you 

ences that you would report in similar words to those I would use, but 
I do nSw how similar your subjecdve exp-e^es are ™ ^ 

son is the essence of the matte . P jjjy-inducing drug, or 

metaphysical since it is “nceiv P ^ 

artificial neuronic connections, co sensa- 

fully integrated manner, f that you and 

tion of whiteness is mdistinguishable Irom m 
I had previously had. The experiment 

but it may appreciably add to *e est^ evidence. 

Another experiment, easier to ^ ,„i,’(her each of tlieir person- 
is to ask people with split i do not know whether they 

alities has the same sensation of personaUties simultane- 

would ever be able to remember each of then: pers 

ously with adequate clarity. whiteness seems unimportant. 

It this comparison of sensations j 

what about pain? Why should I ® o,vn? The scientific 

'“.J 'ssrS'w- - » ■*““ - - 

and you know I am right. because it would make you 

It would wrong you to g"'® J Zcause I should have feelings of re- 
1, and retaliate, and subiectivo painful expenenee. 


yell 

morse. 


some SpeeulaUons Concermng 

Since we are “PP“®‘'‘’y5'“'''"“J^"sXtanco that gets inside eertam 
consciousness comes from. Is d a tl^_^ ^ of 

=s - 

garded diis suggestion as big „marks 

i:-« rrtTrhincS 


^:^td1hrsugU n machines 

‘“TS lat^Tmgg^'tcd to Timngjiat "’^l^real ~mpl-^. 
tri'e hU.rrbe rJeinus\hnn those made large 
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can be entirely changed. Other examples can be so readily culled from 
theology that I shall not cull them. A thnd example is Freudian psy- 
chology Popper maintains,® rightly I dunk, tliat any imaginable behavior 
could be explained along Freudian lines, so that the theory is irrefutable. 
In order tliat the theory should merit the appellation “scientific ” it would 
be necessary to convert it into a statistical theory If this program could 
be earned through it would be a great advance in psychology. Until 
that IS done the theory should be classified as important metaphysics 
(or metapsychology) 

Even the propositions of the scientific methodist are to some extent 
metaphysical, some more than others There are hypotheses that explam 
many phenomena, and others that at best explam them away The con- 
jecture that man had evolved from more primitive forms of life (which 
the scientific methodist should always have regarded as obvious) was 
perhaps m the explaming-away category before the tune of Darwin and 
Wallace 

The scientific methodist is more ready to believe m the possibility 
of androids than most of his opponents But some cybenieticians are 
religious and are not involved in any inconsistency on that account 
Most of us are unsympathetic to odier people’s metaphysics Perhaps 
some readers will say, ‘Why bother to consider whether an android 
could feel pam? First build one, then I’ll be interested” My answer is 
twofold First, I think androids will be built sooner or later, and, second, 
I think that attempts to answer the question may help us to clarify the 
meaning of mind and consciousness, even if my own attempts fad to 
do so 

I once asked Turing whether he tiiought a machine could be con- 
scious He replied that he would say so if he would otherwise be pun- 
ished This was good scientific methodism, the implication was that 
the question was not answerable on its own terms And the question may 
even seem to be unimportant, until we remember that pain and pleasure 
are aspects of consciousness If it is not important to reduce pam and 
increase pleasure, then nothing is 

m. Thought, Mentality, and Consciousness 

‘ I suffer, therefore I am ”• 

“I think I think, therefore I think ” 

When a scientific methodist produces a nonmetaphysical definition 
or theory of consciousness, he may be whistling m the dark in order to 
blow away his suspicion that the ghost is there after all Thinking 

"Hiis remark was anticipated, for example, in Nightmares, by Bertrand Russell 
Therefore Doog suffers 
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mission of mfonoation from one system to other ms see^ 

eciuatable to a rate of flow of -ga‘.v«y> d is not 

to produce a rigorous definition of the en py P 

clear whether the mtermolecular entropy is 

neural, and, within the neuro , elementary 

more important ddferent kind of consciousness at 

particles or beyond (There m y Without stoppmg to clear 

each level, each metaphysical t the discussion m an 

up these important questions, ^ If one system gives mis 

intuitive and possibly self contra ^ conveying negative informa 

leading information to another one, 55 js perhaps decreased 

tion (L). and the total 

If two systems are in very clos temnted to regard them as a 

having perfect telepathy, ™'S*‘ . ,,3^0 a single consciousness 

single system We should ^ee>ns better to talk 

greater than the sum of the two token p 

about amounts of j wl* a man may be, say twenty 

the amount of consciousness associa 

times that of a chunpanzee consciousness may not have 

In an ordinary society of f^f combmatorial topology, like 
position m space, but it does tubes, where each sphere repre 

a set of spheres with intercon ^^,bes can appear and dis 

sents the consciousness of on g,ven toomon 

appear according as communirationistotogp^^^^^^^^^^^ 

Thus, consciousness is a P^^l^t^ucture. and more communi- 

complexity Each sphere has ito sW^. decrease dm 

canon goes on within them la j^jj,yn,caUon network we may 
complexity of the description of j ^ certain , 

the Lw of mformation ' I-’ We 

time This comes to much o,nce few systems are ergo 

values, but not precisely “"g unconscious and ^ flo^v 

nrrv:wewr-sciousne.^^^^^^^ 

that we each have a cehgtous idea that “^.^ncss 

But It IS consistent with “ As the Buddhists say. 

organs of a universal cons ^ 

IS an illusion" ,i„s point of view is the coni'! J 

Also consistent 'vith * ,t„d,st) that ‘ ,, toiundin 

(presumably a u^onscious thought to be reasoned 

between conscious “^"“^^tics svh.eh do not have 
betas cen stunulus response 
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ponents, especially cogwheels. He did not think much of this idea. Here 
I was largely anticipated by Lotka,'® who, however, did not mention the 
information-handling aspect. He proposed that matter, in the transition 
from one chemical form to another, has consciousness. 

L. S. Penrose (private communication) suggested that perhaps the 
the passage of eons of time might be conducive to the presence of con- 
sciousness. On this theory, an exact copy of a man would at best be a 
zombie, because it would have no ancestry. 

Soon after the war, I suggested to L. Roscnfeld (and I expect many 
others have suggested it) that the wave function to quantum mechanics 
was so mysterious that one might as weU attribute consciousness to it 
and perhaps try to use it to explain telepathy (if telepathy is possible). 

ere etter to find neutral stuff'? He pointed out that if this were so 
it wou not be the first time that a scientific formalism invented for 

“‘hers. I am told that A. N. 
Whitehead identiBed mind with electromagnetic radiation, but I am 
sme tais IS a grossly misleading oversimplification of his views. These 
theones of neutral monism are closer to Spinoza’s views than the theory 
^ ^ P™perty of particulate matter. Spinoza is also 
^ ® psycliophysical parallelism.^ 

US siinnnc Turing made the following conjecture. Let 

“homdare “ gradually dismembered, with the 

staae wamiirVu 1, being maintained. For example, at one 

that the mind •« a brain with its input artificially stimulated so 

to pr^n been removed Imagine that 

(hefeltl there wTld'K^ *6 brain. Then 

original brain tissue ^ “rainium size, of the order of a cubic inch, of 

Turing described to c^njectu^ It 

nection with science. matter of faith, having no con- 

nesf “>T>eriment. that the conscious- 

the total amount of consciousnetwoidd 

in the end be associated with tl, constant, and would 

intended to imply that consciousnes ^h'" conjecture is not 

may be a feature of very complicated M 

The identification of^nsciousness tid'^ s 

of communication system has variom T * operation of certam tj^ies 
atWbute more o 

either separately, in fact it is natural systems than to 

systems, apart from toir ol 

this will nerhnnc P®*^tion, are m communication, then 

e-xta sdU further. -Hie 

may reasonably be identified with the rate of trans- 
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mission of information from one system to how 

equatable to a rate of flow o^ve L pLflcX « is not 

to produce a rigorous definibon of the ‘ ^ jhan the intra- 

dear whether the intermolecular entropy is 

neural; and. within the neuro , elementary 

more important than tlie mtramo ecu • consciousness at 

particles or beyond. (There ® . Without stopping to clear 

each level, each metaphysica Qceed with the discussion in an 

up these important ^ manner. If one system gives mis- 

intuitive and possibly self-contra i ^ conveying negative informa- 
leading information to another ® erhaps decreased, 

tion (lies), and the total “““ion, such as two people 

If two systems are in very clos^ tempted to regard them as a 

having perfect telepathy, P consciousness 

single system. We should it seLs hetierio 

greater than the sum of the count them. For example, 

about amounts of with a man may be, say twenty 

the amount of consciousness associated 

times that of a chimpanzee. consciousness may not have 

In an ordinary society of me combinatorial topology, like 

position in space, but it f * '“^fees, where each sphere repre- 

a set of spheres with intercon jubes can appear and dis- 
sents the consciousness of on • gjven momen 

appear according as communication « P cf gmat 

ThL. consciousness is " structure, and more communi- 

complexity. Each sphere haa i« m™ I„ crfer to decrease die 

cation goes on within diem a ^ nehvork we may s 

complexity of the descrip ion „[yen channel for a certain P®" , 

the Lw of information ^rdiing as working with e^« ed 

time. This comes to much systems are “«Sod.e 

values, but not precisely ® unconscious and flow 

„ «.ci, 1 ... ■ “"“‘JSn. 1I11.W 

But it is consisteut syith “ ^ As die Buddhists say, 

organs of a universa cons ^ McArdiy 

is an illusion. view is the conja 

Also consistent \vi ^-ihodist) dial . • • ' tlin boundar>- 

tzz: rr-^. 
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about, but only obeyed, and the others which have to serve as premises 
in deductions (The word "heuristics’ here may I think be replaced 
by neural impulses ) I have myself made a similar distinction, ‘ Logic 
is a conscious process, whereas immediate recognition is performed with- 
out any conscious reasoning You can recognize a man’s face without 
being able to draw it The mam diflBculty in acquiring a new skill seems 
to be the transfer of conscious understanding partially to the unconscious 
On the other hand, the difficulty of designing automata is m expressmg 
m conscious terms what is unconscious 

Hebb'“ says, ‘ ‘Consciousness’ is equivalent to ‘complex thought pro- 
cesses . and hence is not present in animals whose behavior is at a 
reflexive, sense dommated level (on the other hand, verbal behavior is 
not a necessary requirement) ” ‘Normally one feature of consciousness 
IS memory or the immediate past” (This would imply that mathe- 
matical activity requires plenty of consciousness ) “Conscious processes 
are primarily neural activity ” 

** certamly notliing m these quotations that would exclude 
cojaousness as a property of some machines, especially some future 

‘The some scientific methodist definitions of mind 

causTof m t ‘ differently to a situation be- 

creatures which ° sihinbon, is what distinguishes those livmg 

mine the liiaher'T**'*! Processes inside the head that deter- 

Trd ■" behavior ’rr (Note that the 

m terms of entropy or of‘pttent.a7floi“'f'’“f 

The ouQlatinn frem n • L 1 information, or of novelty ) 

Once affain lliere is * twh, given in Part I above, is also relevant 
having a mind **^*^*’ "'“"'d prevent an android from 

IS obvmu/'d ‘hou^u islTfird’mCTcty'affje^^ machines This 

overt stimulus and overt resnonsrUu ’"'=d‘i‘t‘ng process between 
The interesting question is wLther the mfr/^ “ ffoestion of degree 
could he in all respects as eiTi,. ^ mediating processes of a machine 
well known article,- Tunng po^ In a 

mg could bo proposed, and® Uiat In-order definitions of think- 

could think a fairly precise definilion^dm d "’’'“‘'mr a machine 

say that a machine could tlnnk if .t cou rlue He chose to 

Imnnn he.iig in die answering of questions nuM„ “ 1 ^ 1 “ 

t>-peunttr in another room He fell lliat anx^ono 

this definiUon must have decided tautoloe?^-^^ .u ““P 
V ueeiuta tautologically that a macliine cannot 
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thxnk He considered a general purpose “f “’7 

binary digits of storage, “‘i to 
structions psr second, and guestimate •x non 

.b„. 

„n.,m o! P"g"| “ “"Sr„,„rf W,ih th. d.p..d Ol 

comterarguments, and in this I thmk Ij brorgSizS 

s n “'• 

negative but did not accentuate the posihye j jo android, 

"Thought and mind Aen could manner Some 

and consciousness too if this ni ^ d body problem for 

questions that remam. m order to resolve n 

androids are 

1 What IS an android? 

2 Could an android be constructed? 

3 Could an android feel an android, or to transfer its 

4 Would It be wrong to nflict pam on an 
communication system to another android? 


IV. The Structure of an Android 

“Everything IS complicated, evramathema^^ unagination, and tlie 

‘Instinct and suggestion are P 

grandparents of the deed looks and behaves like a human 

An android is an " "“fprocesses of procreaUon, even 

being and is not constructed ^ not specify how grea 

allowing for incubation ^ ',,ods of observation 

resemblance must be and what ^^^^nce fiction stoty 

It wiU not cry OU. oill I am dying of thirs^^ ^ 

the only difference baP^eenJu an ^^^d „,,ol Made 

and in the fact that an p^ris t pnuallv 

Birmingham” or Fabriquce en Par« P^Tllinfuco^ 

From a philosophical angle aJoboM^^.,, j ^ nco 

well, but in practice ^ n>ay^“ ‘‘j maltreat Uicm ni* “ ^ c 

Luddites should not be encouraged ns ^ensdne as “n c 

science The construction bfe.rcccdingly ^ 

or ear. and of tlie ^ame s.«.JouI^__^^ cM^r^al 

anthology is more conce an> thing more a c^jhalations 

IS hardly incumbent on „d speech organs sex life, h 

appearance, sense nagans. niotm a^ that all Unso pr 

and excretions of an android Let us , 
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have either been solved or shelved as barely relevant I do this in order 
that the reader should regard the android as a friend and not as some- 
thing the Martians had just brought m We are really concerned much 
more with the androids internal communication system But let us 
begin with a human 

Figure 1 is supposed to represent the communication system of a 
human being The connecting links mean Tias an effect on ” This diagram 
assumes some animism, and the question will arise whether it could be 
remo\ed by a scientific methodisl If so, then the construction of an 
android would be possible m principle if not m practice 


Annotation of the Block Diagram 

1 The dotted line encloses the internal functions of the mind 
- Some of the effects may be inhibitory as well as facilitatory 

3 The senses include, for example, sight, hearing, smelling, taste, 
touch, sense of temperature, and peripheral pam centers 

4 Amphfacation centers are omitted 

m of blocks, or even inclusion For ex- 

block ' /w ^ glands should be included m the emotion 

e Th * ^ ^ glands evolved from neurons ) 

the omucirT probably contams glaring errors and omissions, but 

rolleTw IL'' 1 ‘hat activity is con- 

trolled by glands and imagmation Compare the Gone Badouin remark. 
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“When the Will and the Imagination come mto conflict the Imagmation 

V? " 

“ f isir— : 

two separate blocks. mutuaUy inhibiting Amma 

fulness, witness somnambulism , and probability ]udg- 

10 Reasonmg “^"n- 

ments when these are exph P ^ ^ intuition involves 

ments should perhaps be classifled as ^rt^ gg,n,ed 

memory, prohabihty )udgment. and imagi 

by emotion , j j belong to more than one o 

11 Some additional . jg hope. fear, and awe would 

the mam blocks For «'«> '°''^oho; DetermmaUon involves im 
all come wXflerAttention. mterest and cunosity. 

rolve"uU (Phy-al 

io.^\trtTtroro.— - - 

all blocks Sli-. bnt^P- 

15 Unconscious activ ^ Conscious processes 

sumably and emotion , „„der imigmation 

reasonmg, imagmatio , jjgg^.ons come aiamly ^gasonmg and 

16. AutosuggesUon a directly exercised) by g out 

but can be largely may be “’f “ g<-t up. and 

emotion For examp e, y ,oTSomng sa>s it is - no suggesbon, 

of bed on a cold 0 '° 57 ”S Yo"^_^ ^ou a post bypno 
you imagine yourself o b obeying it on-ouen is primarily to 

undalittle later you find ^onsorium on emouo 

17. The effect of Uie o 

the pam and pleasure sub blocks 
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18. There are many other familiar attributes of the mind to which 
I have made no reference 

19 The block diagram would probably be highly misleading if it 
were thought that all the blocks correspond to distinct neurophysiological 
groupings The store, reasoning, imagination, and emotion may corres- 
pond to neurons all over the cortex and elsewhere 

20 Drugs can affect the same boxes as glands But ingestion, diges- 
tion, and injection are omitted from the diagram 

When a machine is being designed one often starts with a block dia- 
gram, then breaks up the blocks into sub-blocks, and so on, until parts 
are reached that can be represented by existing pieces of equipment 
(Analogous procedure is useful in any organizing job ) To do this 
with our block diagram would be exceedingly difficult to say the least 
One of the difficulties is one of definition, to say what is meant by emotion 
111 mechanistic terms But for most of the blocks the difficulty would be 
one of sheer complexity Let us then start off on another tack. 

For the internal workings of an android we might use either a general- 
purpose computer built of sub miniature components or a device contain- 
ing par la y ran om (or partially random looking) networks, mimicking 
“'f. System to some extent One advantage of the 
mav h peiuiits a great deal of parallel working, and so 

Z 17 7 '^ future general purpose cLputers 

Zhe s H u™ guess is drat a 

m"c mcs« m" ultimately form the most intelligent 

should be P n measurement of the general intelligence of a machine 
Imet tirnn?' P“umeters. speed and depth The 

Turme aDDarpntl""a".i Poincare (the great man, not the statesman) and 
Ltdfn*revnnl'' ‘“g'l IQ’S, the IQ depends on speed, 

A^dvZZnf 1 ^ to ^Puud m the human ] 

but at nresent T p P“T“u «>mputers is that they already exist, 

dl 1 giant Tlie V p-^^ ■"“n’u^ute in an android other 

even for testing out mn l" J*”^ “to** Preliminary experiments, 

““ irj"X 7='"“' 

b,l.c™ tUi, will 4 O.W o( liirik, d’"‘ 1 

stniction of learning programs “"Purt^ut developments m the con- 

ccsse:r &Thrrorz„z” 

for the recognition of complicated pattern ' u,''’ u”? 

used fauly effectively for dtLkers,diess a™dIo1, ®a I d 

mg on geometry.^* ‘ “ “Sic, and work is proceed- 
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Several writers have emphasized the “ 

among whom Rosenblatt has phy^ological psychology, 

T Ae clussX the^tSch was apparently maugurated 

known as the cell assemniy u e y, , 20 i shall summarize 

by Lashley and Hebh. and with some modifi^ 

enough of this theo^ to “ mttoduced the modifications in order 
tion and oversimplification (I h Wrature ) The intention is to 

to avoid a mere paraphrase o exi depend on partially random 

make some sort of case diat ”, 1 ectfvity 

networks I begin with a brie “ exceeds the human population of 
The number of neurons >" ^ tj,e cerebral cortex^' has 

the earth The estimate could imagine the neurons of 

not been greatly changed ters of about thirty two digits each, 

the cortex identified by bin ry jj^^tation'^" extends naturally to tlie 
according to tlieir ancestry ( .gnresent a cell from which most 

prenatal development thus, 0 ^ 00 and 0 1 the cells parental 

of the brain or most of the cortex de P of 

to the left and right hemispheres, and so ) 

“firing” in an all or none A neuron has a restnctcd 

chemical impulses to signal can be “ “ 

vocabulary all it can say „ jo the nature and strength 0 

weak or strong yea or nay gome theories con- 

synaptic , unction at each °f*^Xbltic nature of the connections ^n 

ceming the combinatorial and P^ab. mentioned. 

be conveniently expressed m ‘"‘f7,„„pu^er program For examp^ 
and so could be simulated by means ‘ whose binary 

the activity of a neuron nray , the “sibling ” “coa^ 

symbols disagree only m the convenient for formu 

a^ cousin’s cousins The notation may a^^^ ^ g,, .f .t h^ 

theones of prenatal S™'''* ^ „„t too many nays 

recently received enough been spoken to for some bm. 

inhibitory impulses), and as refractory penod) 

After firing, a neuron is <=■"“ g),. ,c, lU Uireshold or hmon^or 
gradually recovers its ^ accreascs to an asymplo »c ' ^ij^olutc 

finng goes up to u- order of a nr-U-corid < ^abso 

threshold remains at mfin^^ “"I ngllu and “signs” 

refractory period) connections, and tlio ^ c,rcuits could 

combinatorial nature of 77,^^me wl-at Unds of creu 


fl,. d w w" T:i™ ..I .i« 

reverberate Knovvlcdg longterm tennwr j 

processes presumably short term memory, of 

strcngUis of tlio synapUc luneU 
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18 There are many other familiar attributes of the mind to which 
I have made no reference 

19 The block diagram would probably be highly misleadmg if it 
were thought that all the blocks correspond to distinct neurophysiological 
groupings The store, reasoning, imagmalion, and emotion may corres- 
pond to neurons all over the cortex and elsewhere 

20 Drugs can affect the same boxes as glands But ingestion, diges- 
tion, and injection are omitted from the diagram 

When a machine is being designed one often starts with a block dia- 
gram, then breaks up the blocks into sub blocks, and so on, until parts 
are reached that can be represented by existing pieces of equipment 
(Analogous procedure is useful m any organizing job ) To do this 
With our block diagram would be exceedingly difficult to say the least 
One of the difficulties is one of definition, to say what is meant by emotion 
in mechanistic terms But for most of the blocks the difficulty would be 
one of sheer complexity Let us then start off on another tack 

For the internal workings of an android we might use either a general- 
purpose computer built of sub mmiature components or a device contain- 
mg par la y ran om (or partially random looking) networks, mimicking 
die nervous system to some extent One advantage of the 
^cond scheme is that it permits a great deal of parallel worbng, and so 
mav efficient, although future general purpose computers 

TvleL ofT H My Suess is that a 
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Zn rill ^ "'easnrement of the general intelligence of a machine 
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grammg has not yet been mameZZ*”' ^“7' ' know heuristic pro- 
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of seconds, is thought to involve short term reverberations, which are 
possible owing to closed loops of connections 

The number of synapses is far greater even than the number of neu- 
rons, so that the number of potential circuits must exceed Eddington’s 
number for the number of particles m the universe, an analogy is the 
number of pieces of sculpture latent m a block of stone Tbe “sculp 
turmg may be aclneved by the strengthening or weakening of the 
synaptic junctions Physiological psychologists try to explain behavior 
in terms of such processes or similar ones The size of circuit relevant to 
any act of behavior or perception might be small or large Emphasis 
on very large circuits has been, for example, made by Lasbley™ and 
Hebb, and I adopt this emphasis Ashby” has conjectured further that 
the precise nature of a neuron may be irrelevant to psychology, and tliat 
what needs study is very large communication systems in the abstract 
liertalanlly has made a similar conjecture It should be remembered, 
however, as a corrective that a small brain tumor can have a large effect 
on e lavior But it is definitely wrong to assume a one one correspond- 
ence between ideas and neurons 

definition a group of neurons, mainly m the 
, an I suppose mainly m tlie association cortex ( which seems to 
nsis argey of random connections), having many closed circuits 
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orderly manner, in the absence of appreciable sensory input. (But sen- 
sory mput IS usually an important part of the whole process ) After an 
assembly has just been extinguished, many of its neurons will have re- 
ceived subthreshold activation without having fired Milner calls them 
primed' neurons, and I have already referred to them A primed neuron 
may be regarded as the opposite of a refractory one Therefore, in virtue 
of temporal summation” for neurons, parts of a recently extinguished 
assembly will be primed, so that it will be easily reactivated within the 
next few seconds This is an explanation of short term memory, difierent 
from that of reverberatory circuits, but an activated assembly itself 
must reverberate Milner assumes that the effect of priming dies away 
after a few seconds But I think it would be useful to assume that the 
time constant can vary greatly from neuron to neuron since this may help 
to explain our sense of duration, and also medium term memory Here, 
as elsewhere, other explanations are possible, such as the gradual extmc- 
tion of small reverberating circuits within assemblies 

Hie problem of explammg motivation m scientific terms, or even of 
flaming it away, does not appear to have been satisfactorily solved 
une may conjecture that motivation depends m the long term on the 
mnnr' Potentially active assemblies, and in the short term on tlie 

(pleasure seeking), but more details 
motivation is not a human prerogative chimpan- 
for food trained to hoard poker chips that could be exchanged 
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from the general wakefulness (arousal) centen This 
portion connected from, tn g would help to explain why 

would provide a positive feedhac P jhere is also thought 

once awake there is a tendency o These, when aroused, will 

to be a sleep center, and ™PPr“so thresholds of the 

have a similar tendency to in i ^ g^g to another. Wlien 

neurons in these centers wiUpresum^y varyJr^m ^ 

an unusually large amount of inhibitory centers. A wide 

be damped down via that Ss negative feed- 

range of ?f the parameters were disturbed, there 

hack device should he sta . ^P^^^ ^gg ^gj^om. The frequency 

would be a tendency to faU asleep thinking vigoroudy. 

of the feedback would be large w .^’^g gpe^ate by really being 

(Strictly, the ^"PP'^^^” "'"Xch Aemselves off.- but in the present 
facilitatory centers that can 

context this is a technical detad. ) ^gg,_j g.^jain some of the 

This is one of several I’^raro - U amounts to saying that some 
rhythms of the electroencephalogr^- * in gnd 

th^EG is caused by ^ the localities of the 

frequencies that should „i,,nnizo 

sleep and suppressor areas_ necessary in order to 

A mechanism of this type may ue ,g ,he next set. Witli 

the transition from oerception and our tliinking "*'8 ' 

out this mechanism our "sual percepW “ 

dreamlike, and our ^P“f^J“”ameListics. but tlie tbemy -s not yet 

associated with special E^G b characteristics would b^ 

rigorous enough to deduce what th ^ pgn. f ^PSue P^ 

Sleep may be P“P^|^ ^^crntLs could tend to mcrease th^^d 
ucts and certain gla multiplica glands them- 

olds of aU neurons, “"d direct cause. 8 

as by closing the eyes, increased. , .r nerpctuation would 

the probability of s'«P . , gp has a degree of P cortex, had 

■fbe explanation of "°“XueM neurons could 

be that d'e Posidve f-dXg,gn,c of ,U luve 

been switched off. M .pn^, j have not as 

be stimulaUng one anotue ,,lditional sensor)- input. 

hightliresholds). „ine person is gi^u" r Tsscinblies will 

(a dream), leadmg 



508 Mind as Paibcipabon 

summate We might conjecture that the neurons do not themselves suffer, 
but instead produce chemicals that somehow cause suffermg, either m 
themselves or by action on the glands But somewhere the jump to the 
metaphysical must be made 

Another speculation, consistent with the above, is that the firing of 
a primed neuron gives a httle pleasure, and of a lot a lot From the total 
pleasure one might subtract the total pain, though a simple one dimen- 
sional measure seems inappropriate These speculations, suitably elabo 
rated, may be capable of explaining the pleasure and pam that we can 
derive from good and bad poetry and music I hardly need say that 
the elaboration would have to be extensive 

pleasure and pam should summate, we seem 

0 e iven to a field theory, telepathic or otherwise, though I have 

™ allegation of one man’s receiving another’s pain tele- 
pa ica y e only alternative theories seem to imply that a clockwork 
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to wakefulness We may suppose that the sleep center has provoked the 
glands to mhibit the emotions (see block diagram) By definition the 
emotions have strong connections to the arousal center (wakefulness), 
or are a part of it Therefore this center is not stimulated as much as if 
the person were already awake Therefore, it may fail to bring the multi- 
plication factor above unity In this case the sequence of active assem- 
bhes ultimately becomes extinguished and the person returns to dream- 
less sleep 

When we become tired for any reason, a conflict develops between 
the mechanisms that produce sleep, and those that keep us awake To 
go to sleep resolves the conflict, and is therefore pleasurable It is like 
making a decision 

To be bored is to have little to stimulate the arousal center This 
provokes a tendency to sleep, but if there are other things to keep us 
awake, such as the disapproving expression of the android who is talking 
to us, then we are in a state of conflict, and therefore of displeasure 

Insomnia would be caused by a propensity of certain assemblies to 
activate or deactivate certain glands, and a propensity of these assem- 
blies to be activated 

The function of sleep, as distinct from its mechanism, is unknown, 
ut IS not a dark mystery,” since there are several plausible conjectures 
in the literature 


The above explanations are all somewhat ad hoc, like those of Freud 
, quantitative and put to more experimental 

he^mnl'T P^y^holosy can become fully scientific only if it 

consistenAv'^rtl”^ mathematical The parameters assumed should be 
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ctivated assemblies Perhaps a propensity for the simultaneous activa- 
on of conflictmg aggregates is the physical basis of neurosis, just as the 
onflict of assemblies causes pain in Hebbs theory Unconscious auto- 
uggestion IS probably essential for the well integrated personahty 

I believe that a developed theory of groups of assemblies will be 
mpoitant in psychology just as that of clumps of clumps should be 
mportant m a theory of mformation retrieval In fact, there is more 
ban an analogy here For although clumps are static, in a very flexible 
)ystem of information retrieval they would need to be dynamic and 
kvould be more hhe assemblies 

The next desideratum is that either androids should be truthful, or 
else tliat their falsehoods should be easily detected by means of a he 
detector It is not important that this apparatus should be tlie same as the 
type used on humans (which Z M T Tarkowski has described as a 
physiological toy ) It is not necessary to regard the manifestations that 
operate the he detector as part of the overt behavior *' 

It might be suggested that we are now ready to find out whether 
an android could feel subjective pam We ask it In virtue of the defini 
tion of an android the answer given would be yes We might then hope 
to detect that this was a lie by means of die he detector Unfortunately, 
tlie answer might be truthful, but mean something like there are situa- 
tions that I try to avoid, and when I fail I show all the overt indications 
that you do when you say you are m pam, and furthermore certain inter 
nal events occur that I am unable to verbalize and that I descnbe 
as unpleasant If we then ask, But do you feel pain? tlie android 
might reply, "Whereof one cannot speak, thereof one must be silent'' 
A possible escape from this impasse would be if we could analyze the 
physical basis of pam in animals and humans It would help if we could 
convince ourselves that human pam depends on tlie action of complex 
chemical compounds If the android did not contain such compounds, 
especially it it were made of clockwork, then I think we should more 
readily believe that U did not experience real (le. metaphysical) pain 
If the innards of an android were very different from our own, though 
complicated, it may really enjoy having the manifestations of overt 
pain It may be a masochist without behaving like one Or it may be 
m a permanent state of delight or misery under all circumstances If so, 
one would expect tlie behavior of the android to give it away, if one 
reverted to two way interactionism (It may also have experiences un- 
imagm iblc to us ) One trouble with one xvay interactionism is that it 
implies that the most important questions can never be resolved by 
science E\cn telepathy between passive ghosts m machines could never 
lead to oxert bchaxior In parUcular, it could not lead to the verbal 
guessing of Zener cards, nor to any other verbal behavior Such "tde- 
path) " w ould surely ha\ c no meaning 
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tiling if it IS conscious Aggressiveness is the best defence mechanism 
A further problem that arises out of the construction of androids is 
whether we should construct one far more intelligent than ourselves, a 
deus ex machtna, and appoint it president of the United Nations or of 
tile United Planets Organization For all we know there may be a limi 
tation, if the number of cells were too large, their organization may be 
very difficult This is one of several explanations that can be proposed for 
why genius and neurosis are so closely correlated,*® and also why human 
brains are not larger Even if there is a limitation in size, at least an 
electromc brain could operate thousands of times as fast as a human one 
This problem, too, I shall leave aside 


Afterthoughts 

Many philosophers take it for granted that real metaphysical pain 
(rmp ) IS not located in space But it is located in time, and time and 
space are aspects of the same thing, namely, space time Therefore, I 

ihlv ocated m space, though not necessarily, or even plaus- 

ibly, at a geometrical pomt 

It believe that r m p is located in individual neurons 

or to assume that it is located in a gland, 

field " ^ f an ‘autotelepathic 

ml TeW V/ “ rmp may be regarded as a ghost 

exper^em^on m mdrvrdual r>eurons. then 

expermients on ndmdual neurons would be unethical 

belLe *at almn a’ Therefore, I do not 
suspect that one built of°o1-gaL"c°' oogxvheels could feel rmp But I 
clever enoucli to limlrT a Same compounds could do so If we were 
predict Its behavior on tL"Lsumnt* 

then show that the prediction wa Present, and 

android had acqnnod a gh ™ Unlonu 

smcc our prediction may very well bo argument breaks doivn, 

on plqsics ind chemist^ A^opfyehoW^'^ l’/”'^ T 
iii,uroplijsiology T youology would not be sunply andro- 

Tmo chemical androids, built to o™ i ■ 
would not necessanlvbdiavo , j ° P^ocisely the same specifications. 

necessarily behave in identical manners, oven if tliey had been 
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25 See (22c) and references given there In the statement in my text I ^ra re- 

ferring specifically to the cell assembly theory Several previous writers 
have been concerned with random networks with a somewhat different 
emphasis, but in a decidedly mathematical manner, for example, N. Rashev- 
sky, and H D Landahl, m booh and in the Bull Math Biophysics, and 
(25a), W R Ashby, Design for a Brain (Chapman and Hall, 1952) In 
spite of Norbert Wiener's very great influence in cybernetics, I belieie 
he has not done much work on random networks See also note 22 Many 
other references can be traced m Math Rev under the mdex headmg 
'Biology*' See also (25b), Automata Studies (ed by C E Shannon and 
J McCarthy, Princeton, 1956) There is fu^er unpubhshed work by 
V Sevebnakoff 

26 (26a), P. M Milner, "The cell assembly, Mark II,” Psych Rev, 1957, 64 242- 

252 (26b), K S Lashley, 'In search of the engram," Symp Soc Expl 
Biology, 1950, 4 454-482 Also (2a), which is the most detailed treatment 

27 Page 35 of (27a), D A Scholl, The Organization of the Cerebral Cortex, 

Methuen, London, Wiley, New York, 1956 

28 See (28a), I J Good, ‘How much science can you have at yonr fingertips?’ 

IBM J Res Dev , 1958, 2 282 288, for a discussion of the possible number 
of dynamic and static stales of the brain A much greater estimate was 
made by W Grey Walter because he assumed that each pair of neurons 
IS connected by two paths each of which may be either active or not 
active In a lecture m 1959 he explained that these connections might be 
through a field and not by fibers But then they would be veiy far from 
statistically independent, so that his estimate is an extravagant upper bound 

29 For example (29a), N Rashevsky, "A reinteipretabon of the malhcsmatical 

biophysics of tlie central nervous system in die light of ncuiopliysiological 
findings,” Bull Math Biophysics, 1945, 7 151-160 

30 See (26b) 

31 See (25a) Ashby's point of view resembles that of (31a), F A Hiyek, The 

Sensory Order, Routledge and Kegan Paul, London, Chicago University 
Press, 1952 

32 See, for example (32a), Ludwig von BeztahnSy, “Cencra] system tlicory," 

Genercl Systems, 1956, 1 1-10, where many other references will be found- 

33 John Wisdom, lectures 

34 Discussion in Area 6 of the Intcniational Conference on Scientific Information, 

Washington, D C . 1958 In the forthcoming Proceedings of this conference 
this discussion will be abbreviated Sec ilso I J Good, A causal calculus, 

Bnf / Phil Sc 12 (Feb 1901 ), and "Spcculatioas concerning information 
retrieval,” IBNt Research Center, YorUown Heights, X \ , RC-7S, Dev. 


10, 1958 , „ 

33 If tins were not so. wc should more often feel, 'TJns has luppcncU before 
Tlie problem of estimalwg the probabihty of an event tiut iwvcr oc- 
curred IS of mtcrest because without such an cstmute we slioulu newr 
know when to be surprised Some conlnbutioos to the solution of (Jus 
problem arc made u. (3Sa), 1 J Good. -On ll.c ciltoulion of snull ^ 
qucncics in contingency tables,” J Roy Slat Soc ter B, 1956, 18 11^ 
121, and (3ob), "On the population frequencies jif spccitr, and the citl- 
inatioQ of population parameters” BiometTtU, 1953, 40 237j2Bt 
30 See. for example (Sa). (3Ca), I J Good, 'Rational dcciiwm. St^ 

Soc, ser B. 1953, IJ 107-lH, or (S6b). "\iathcmatieal IotU. Oupter 3 
of Uncertainty onit Business Decisions. 2ik 1 Ed.. Univvrj.ty riciS. LaveijW, 
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12 For some relevant remarks and many earlier references, see pages 162-165 and 

206 208 of (12a), Symposium on Infomuition Theory, Ministry of Supply, 
London, 1950, reprinted m Trans IRE, February, 1953, and also (12b), 
Herman R Branson, “A definition of information from the thermodynaniics 
of irreversible processes,” m Information Theory in Biology, ed by H 
Quastler, University of Illinois, Urbana, 1953 

13 Page 84 of (13a), Mechanisation of Thought Processes, National Physical Lab- 

oratory, Symposium No 10, H M Stationery Office, London, 1959 ^ 

14 Page 7 of (14a), I J Good, “Speculations on perceptions and other automata, 
IBM Res Center, Guest Lecture, RC-IJ5, 1959, p 19. 

Page 203 of (15a), Donald Oldmg Hebb, A Textbook of Psychology, Saunders 
Philadelphia and London, 1958 
16 Page 3 of (16a), E R Guthrie, The Psychology of Learning, Harper, New 
York, 1952, quoted on page 2 of (16b), Ernest R Hilgard, Theones of 
2nd ed, Methuen, London, 1958 
n Page 3 of {15a) 

18 (18“). A M Turing, ■Computmg machinery and inteUigence," Mmd, 1®, 
sa 443 460, repnnled as “Can a machme thmh?” m The World of Mcthe 
IQ 4 Schuster, New York, 1956, pp 2099-2123 

Sen, for example, (19a), C Badoum, Suggest, on ond Auto Suggestm. «« 
rom French by C Paul, 1924 For a dtscussion that goes port of the way 
0 giving a mechanistic interpretation of imagination (the ‘prosenso'y 
An^kr J “ ““O’®' W M S RusseU, Oaire Hayes, ^ 

SIS " ne>h mechamsm of an instinctive control system a hyp° 

a«. Beheo'our 1953, 6 85-119 Hiis work was based largely en (13“)' 
M Page Oxford, 1951 

iu,oil‘^ig 5 g%“?''V"= probability judgments?’ Co«pal«« 

22 22a) B G ® 24-26 

d gll cornm^ ^ ■ Sonulation of self organismg system, b? 

76^ (S“7’ Symp on Infu Th . Sept. 1^.? 

■Tests ora k? I M Holland. L H Haibt, and W L D* 

digital comnumrwl”?^ *e brain, using a 'a 8 

Matt, “cmeut^'n lT-2. 1958 pp 80-93 (22c), Frank Bosea 

Report No VG llor no‘°“ ®‘I>'"ments," Cornell Aeronautical Lab ’ 
olhemisrever^b 4 ao far are not yet very <«““»« 

« See die folWm^k > 'T'? ‘he-n i „ L 

Mmsky, "Some "f'rences contained m It (23a), 

"ling," on pages sV^of intelligence and heuristic pw ^ j 

should Uunk that im« i paper contams many useful ^ 

24 Sc, '='“'“5 qmte "dl be made with heunsUc pm" 

'A'cTMuck'^o^"™® ^nd references given m them 

J;Wkcrs,’' j Ti„ in machine learning, using the 

TP-' ^ess mLhme 1939. 3 210-229 (24b). A- 

(1055) (2.,,)^ IIao’\v?“° Western Joint Computer ; 

^ and Dev igoo a <>»?’ ^®wards mechamcal matliemalics, j 

PTOfs la 37 mlnuto fotft program on the IBM gpi 

chapters of the ? , of over 200 tlicorems m ^ 

(71*10 theorems am « Mathemallca of Whitehead and 

“adienuuo ) ° “““rued only with simple logic, and not wd- 
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"Mind” as an Organismic Integration 
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Mind as Parbcipabon 
bon of other theoretical systems Hopefully some useful questions may 
arise from this form of inquuy 

In a psychotherapy group a young man dejectedly reviewed his fail- 
ure to pursue his educabon, his distress at his wife*s lack of respect, 
and his doubts about whether his own life was wortliwhile To evoke a 
different level of awareness I interrupted with, ‘If you were an animal, 
what kind of an animal would you like to be? ' 

Flushmg and fidgetmg he replied, “A dove” 

‘ What is a dove like? I asked 

“Oh, it s gentle, loving, takes good care of its young ” 

‘ Like your mother?” I wondered 

Of course like my mother I couldn’t be like my father, he was 
mean and drunki I couldn’t stand to be around himl And Tm ashamed of 
myself when 1 m like him I want to be kmd and gentle— good to people, 
1 don’t want to be like biml But my wife gives me no respect She never 
makes me feel like a man I fixed her a birthday dinner and brought her 
llie nicest presents, and all she did was say, ‘Thank you ’ ” 

‘ He’s just like me,” said a woman in the group ‘ I want to be a scien- 
tist like my grandfather I don’t like bemg a woman ” 

"Did no one ever love you except your grandfather? ’ I asked gently 
“The rest just took advantage of me and beat me down ” 

Little meamng of these two patients can be developed from such 
sparse details, yet, they are suggesbve of a failure of a sense of tnte- 
gratwn in two people who, years ago, might have been described as 
“having lost then minds ” In an age which takes for granted that mind 
IS a. rubric to describe u part aspect of a human process \n the world, it is 
possible to help such people ‘ find their mmds again ” This can be accom- 
plished by helping them to develop a sense of adequacy, integration, 
and skillfulness in livmg The experiences of these two patients had been 
tliat they were not valued as they were Their physical characteristics— 
for instance, male and female— were inappropnate to the demands of 
parents who wanted sometlimg different than their children were able 
to provide The young man’s mother had wanted a g irl The young 
woman’s mother had wanted a boy These patients were unable to satisfy 
such distorted demands and learned to devaluate themselves because 
of tlieir mability to fulfill their parents’ needs Botli are working at the 
problem of re evaluation and reintegration The young man is consider- 
ing the advantages and skills of masculinity Tlie young woman is at least 
flirtingwith the \aluablc aspects of womanliness Their new forms of sclf- 
mtegratjon arc becoming consistent with Uieir organismic structures 
An adequate sense of integration— a well funchoning mind— is one 
that conforms to, or is an appropnatc expression of, the structure and 
function of the organism m its world ^Vhcn Coleridge was unable to 
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Mmd as a function of the human bemg-in the world may be expressed 
phenomenologically m at least three different ways 

1 The emergence of ‘mind” or the experience of awareness, as well 
as the conscious presence of reality, is a function of organismic tension 
systems of some kind, be they tensions of deficiency or surplus quahty 

2 The emergence of “mind” or awareness occurs m a figure ground 
relationship That is, m the presence of orgamsmic tension systems or 
disequihbriums, conscious awareness emerges and phenomenal reahty is 
evoked 

3 When the orgamsmic disequilibriums are reheved, awareness with- 
draws and phenomenal reahty recedes 

These propositions" suggest that Uie organization of experience is 
dependent upon resonance between the world and the orgamsmic pro- 
cesses of equilibrium disequilibrium the waxmg and wanmg of organic 
tension systems They provide the organic nucleus of organization about 
which many apparently divergent concepts may be economically ordered 
They provide a nuclear orgamzation about which we will be able to 
mtegrate concepts from psychoanalysis, interpersonal psychiatry, dy 
namic relationship therapy, chent centered therapy, and existential 
phenomenology m such a way as to provide useful understanding of each 
The following illustration is suggestive of the many meanings of dreams 
Kekule fancied atoms before his eyes, snakehke, whirlmg and twisting in 
many forms, until finally one of the snakes put its tail in its mouth, form 
ing a circle This dream phenomenon provided Kekule with the solution 
to a problem over which he had long struggled It is plausible to examme 
the tension release value of this dream from the points of view of several 
tlieones of personahty, as a beginning point for considering ways m 
which the meaning of mmd” may be conceived The snake m this dream 
might, m Jungian terms, be close to the notion of a healmg symbol and, 
of course, be consistent with Jungs conception of the circle as symbolizing 
tlie most constructive functions of mankind In Freudian terms, a similar 
comfort meanuig might be construed m a different way as a masturbatory 
symbol In classical Gestalt terms the snake witli its tail m its mouth 
would he consistent with the nobon of pragnanz, or the good Gestalt 
In Leivinian, field theorebcal terms, Kekule’s dream could be described 
as having produced closure or as having relieved a quasi need Each of 
llicse forms of conceptualization is consistent with Perls’s proposal that 
an orgamsmic imbahnce evokes a perceptual Gestalt which modifies a 
tension system 


meaning) could be selected to gcncrato and encompass other points of view I have 
elected in this essay the personal preference of integrating in the phenomenological- 
existcnthl framework 

• Modified from Petb’ 
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sing its displeasure with a hiss, then bouncing lightly back from an 
adjoining wall or seeking another playmate it will renew its search for 
gaiety. . 

If gently thrown from one player to another it will float easily in a 
friendly way and enjoyable concourse between two people will occur. 

If dirown too sharply it will hiss its irritation as it bounces away from 
the other person. If tliown to a person who is not informed of its coming 
(however pleasant the intention) the unsuspecting recipient is likely 
to experience an attack. 

With my bouncing beach ball I have illustrated many of the aspects 
of psychoanalysis, interpersonal psychiaby, Rankian relationship theory, 
and existential phenomenology. 

To humanize the beach ball, we may consider its most likely analogy 
to the "meaning of mind.” A sense of awareness seems most plausible 
when something is happening. And, of course, the beach ball is never 
completely at rest. Lying on the beach at night it will contract slightly 
with coolness. Wanning in the morning sun it will regain some fullness. 
The beach ball’s skin will vary slightly at different points depending upon 
the differential exposure to sun, wind, dew, and sand. A moderate sense 
of awareness or "mind” then would be constantly present. To character- 
ize the meaning of mind in personality dieoretical terms we may examine 
the ball analogy for its power to integrate the several conceptual forms. 

The organismic picture of emergence of mind is seen in the shifting 
tension systems of the beach ball. When inflated to an optimal degree 
tlrere is an easy interaction with the enviionment. If the ball is deflated 
it expresses or "experiences” a need for fullness, a sesnse of dejection. If 
the ball is overfilled it “experiences” tension, agitation, a need for empti- 
ness. If it is oversensitive and overactive it “seeks" release of tension. 
When either surplus or deficiency is relieved, a relaxed ease and smooth- 
ness returns to the ball. To represent simultaneous surplus and deficiency 
systems, a more complex, compartmentalized ball would be required but 
can readily be conceived. For example, two inner compartments would 
be suflicient to account for an empty stomach and a distended seminal 
vesicle operating at the same time. 


Phenomenology and Existence 

It is apparent tliat the organismic-Ccstalt concepts conveyed by the 
beach ball to this point provide a reasonable vehicle for basic phenome- 
nological-existenb’al concepts. An overfilled ball has the quality of exis- 
tential amdety— the danger of disruption into nonexistence. It may be 
ruptured casily-a soft mound of sand may be too hard for its thin- 
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retreat from tlie world and release supplies m loneliness Such an angry 
breaking away implies the loss of the source of supplies with an attend- 
ant fear of emptmess, desolation, and despair In this metaphor the de- 
pendency upon tlie environmental supphes alternating with the need for 
release provides some order and meanmg in the characteristics of many 
artists who fluctuate between them need for people and their demand for 
isolation The analogy coincides with tlie oral supphes tendency m 
Rank’s conception of creative productivity and is consistent with the 
psychoanalytic oral-fixation of analysis of creative artists developed by 
Bergler ^ Goethe’s story of visiting Schiller and being unable to stay 
because of tlie odor of putrid apples exuding from a cupboard is redolent 
of the oral surfeit quality leading to creative production Houseman 
speaks of poetry secreted from the pit of his stomach when out on a 
lonely walk A schizophrenic patient expressing his affection and distrust 
for his female therapist widi, “You sound as though you’re completely 
loving and good— like a bountiful river always flowing,” suggests the 
surplus threat The release of excessive oral supphes, tlien, is one plaus- 
ible source of “mind” in the Rankian theory The ambivalent concern 
over emptiness and fullness is well represented by Keats’s “When I have 
fears that I shall cease to be before my pen has gleaned this teeming 
brain ” 

A hunger for roundness, or a sense of emptiness is another orgamsmic 
aspect of the Rankian nobon Thompson wrote that “Singing is sweet, but 
be sure of this, Lips only sing when they cannot kiss’ Phenomenal 
reality emerges m the presence of orgamsmic struggles as well as sur- 
plus In the absence of adequacy the organism struggles for completion 
or closure The hungry man dreams of or produces food But hunger for 
food is frequently equivalent to hunger for affection The unloved infant 
is likely to attach his feeling of rejection to the unfeeding, or unloving 
mother, and to experience a chronic sense of emptiness which will mean 
both unfed and unloved Tins hunger for love can be reduced in many 
wa>s Food fantasy, as in Rorschach Test “Ice Cream” (symbolizing 
both tlie love hunger and the unloving breast), is one orgamsmic fantasy 
response to such emptmess Another, more effective kind of reaction to 
emptiness is expressed in the interpersonal psychiatric conception of 
“mind,” as the translation of love-hunger into effective interpersonal skills 


Interpersonal Psychiatry and Social Creatixeness 

A major locus of disturbance m tlie interpersonal psychiatric concep- 
tion of “mind” IS the distress of hunger, emptiness, and uncaressedness- 
an unfilled \oid seckmg a supply. The organism relates for the purpose 
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analogy 6iere is a patch over the pinprick hole so that the surplus can- 
not be reduced or if it does burst through, a rupture is likely to occur 
It IS also of interest in this analogy tliat a favorable relationship to an 
appropriate “human object” provides the most satisfactory condition for 
release That the psychoanalytic conception of mind has physicahstic, 
object relationship qualities is an inherent necessity when examined in 
the organismic setting Seminal surplus is truly attached to and with- 
drawn from other objects H S Sullivan was never more libido tlieo- 
retical and object oriented than when he joked about gomg to the lava- 
tory to “express my opmion ” The phenomenal reahties which emerge m 
the presence of excretory tensions are quite appropriate as places to 
empty oneself— objective aspects of the world where libidmal cathexes 
can be made— he such objects human or otherwise 


An Organismic Integration 

The selection of nuclear concepts from Rankian relationship theory, 
interpersonal psychiatric theory, and psychoanalytic theory has made 
possible a relatively simple integration m terms of orgamsmic Gestalt 
concepts The meanmg of “mmd ’ in each of these separate theories can 
be economically conceived as the selective awareness and structuring 
of the world m response to the interplay of the many organismic dis- 
equilibnums and their behavioral or symbolic resolutions Each theory— 
m the simplified form presented here— can be seen as an organization of 
meaning arising from a particular focus of tension Rankian theory 
arises from and accounts for llie surfeit and release of oral supplies 
Interpersonal theory arises from and accounts for the deficiency in and 
search for oral suppUes Psychoanalytic tlieory arises from and accounts 
for tlie surplus of seminal resources The several aspects of “mind* 
mherent in tliese theories can be integrated m the organismic proposition 

How any particular person thinks would be similarly construed The 
sense of mtcgration achieved would depend upon tlie degree to which 
he had developed effective management of his own most tensional sys- 
tems The degree to which he might broaden his ability to thmk effec- 
tively would be a function of the amount of effort required to keep his 
tensional systems m cquilihnum “Slave to the Wheel of Labor, What to 
him arc Plato and tlie swing of Pleiades?” 

The mterpersonahty proposition is tliat the nuclei of meanmg arising 
from these rclatiie foci of orgamc tension systems may be expanded to 
include cffectue integration m the several possible directions. A broader, 
more effective integration for the hungry interpersonal man is likely to 
ensue uponlus achieving sufficient skill in getting affectional supplies that 
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swell excess tensions The relief of umwelt excesses of feeding should be 
accomplished by aiding the individual to moderate his dependency 
upon the ambivalent sources of control Such shifts in capacity to man- 
age hmitations of experience should mcrease die ability to experience 
self-m the world in a more integrated form 

Returning to the meaning of mind in this context, the conception 
developed leads to an understanding of data of mental processes which 
are plausibly integrated in this form 

Some illustrative material may be drawn from Lewin s field theoretical 
point of view Lewin® predicted on the basis of the quasi need concept 
(a hungry organismic question) that interrupted tasks would be remem- 
bered better than completed tasks Zeigarnik (see Lewin®) demonstrated 
die empirical validity of this proposition On a similar premise, which 
might be restated as ‘half a loaf is better than none,” Mary Henle^ 
found that similar tasks have more potentiality for substituting aud re- 
lieving quasi needs than do dissimilar tasks Rosenzweig^® found that 
tasks defined as intelligence items were reversed in recall— those that 
were completed being remembered and tliose that were incomplete being 
forgotten Such a reversal may suggest that when hunger constitutes a 
threat to one*s sense of being loved, one will deny that he is hungry 
Rosenzweig, essentially, set up two opposing quasi needs, the one having 
to do with the need to continue an activity, the other having to do with 
die need to maintain a sense of integration The sense of integration 
was more potent than the need to continue 

In a sense the foregoing studies suggest the mind is an implicit 
decision process or an implicit assertion of integrated existence The 
tliree studies say m relative degrees, ‘ I am he who manages myself in 
tlic world ” Zeigarnik’s study asserts, ‘ I am one who will continue my 
functioning ” Henle’s data propose, I am one who will accept a symbolic 
substitute Rosenzweig’s experiment proposes, “I am one who must think 
well of myself” The alienation value of language is illustrated m the 
intelligence test definition of Rosenzweig’s experimental situation It pro- 
vides a false sense of completion and satisfaction and produces distortion 
A continuation of the hunger for completion and a denial of that hunger 
icstncls die potential sense of being m the world The decision to define 
thcmsch cs statistically m terms of intellectual success rather dian actively 
in terms of pursumg an interesting activity was based upon implicit 
decisions about the future These students of Rosenzweig made the 
decision to define themselves as mtcllectually adequate and thereby 
determined die meaning of die experience which they had undergone 
Zciganiik’s subjects, bemg-in tlie-real world, defined themselves as inter- 
acting uith die living experience and remembered what happened in 
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Baw Materials for a Definition of Mind 


Ten jnttwtes since tmj heart said ' whtte’*-^ 

It noiv says *'btack ” 

It then said ‘left**— it now says ‘ right — 

Hearts often tack 
In sailing o’er life’s ocean wide 
No doubt the heart should be your guide, 

But ft ts awkward when you find 
A heart that does not know its mmdl 

~W S Gilbert, Ruddigore 


Introduction 

A request for a useful aud workable definition of "inind" might welJ 
give anyone pause ‘I think/' wrote Craik (1943), ‘that the number of 
ideas behind apparently simple and isolable concepts is almost 
infinite If this unknown background of thought and experience and 
physiological make-up produces concepts and at the same time conceals 
their origin it is highly unlikely that a few words will clear the con- 
fusion and indicate the true nature of the concept” Tlio concept of 
mind has become the scene of stupendous confusion, and we may apply 
Craik's remarks to it with particular aptness and force 
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fortunately, the difficulty has been apparent to those responsible for 
planning this book We are asked, not to define “mind, but merely to 
contribute to a movement ‘ toward a definition This mandate not only 
absolves us from any pretensions to completeness, but also permits a 
certain freedom of conjecture and the airing of imprecise hunches In 
seeking to define other concepts relevant to behavioral science, we have 
usually proceeded by thinking around the subject and marshaling as 
many relevant considerations as possible We shall employ this strategy 
here, and merely present some of the raw materials which any useful 
definition will have to exploit For brevity, we shall present in dogmatic 
form what are often hypotheses or even speculations Most of the ideas 
will be found (with more documentation) in earlier publications of ours 
To save reiterated reference, we hst these at the outset and assume 
them in what follows (Russell and Russell, 1957, 1958, 1959, 1961, 
Russell, 1952, 1954, 1956, 1957, 1958, 1959a. 1959b, 1960, Russell and 
Burch, 1959, Russell, et al , 1954, Chance and Russell, 1959, Hayes, 
Russell, et al, 1953) 


Automatic and Evolutionary Machines: 
Specialization and Progress 

"The best thinkers, men like Russell or Carnap, have joined Wilham 
James in maintaining that patterns of relations are all that can be called 
‘mind’” (von Bonm, 1950) This is all very well as a startmg point, but 
does not take us very far It would, m fact, be difficult to find a better 
definition of "matter” But before we cavil, it is wise to remember Craik’s 
(1943) warnings against overprecise definition too early m the game 
‘Pattern” is a concept on which most of us fall back in the end, and the 
meaningful and precise discussion of patterns is obviously the next step 
m science It is obvious that pattern has something to do with the 
cybernetic concept of information, no less obvious, that amount of in- 
formation is only one aspect of patterns The concept of message (eg, 
Shannon and Weaver, 1949) bnngs us a little closer, and at once permits 
discussion in terms of specific sets For the present, however, let us 
simply regard patterns as things with a definite amount of information 
and a de^ite message structure, things which can appear, persist, dis- 
appear, and above all vary As convenient examples we may thmk of 
organisms, nucleoproteins, activities m a cluster of neuron somata and 
meshing processes, or cultural characteristics in a society (If the word- 
ing IS clumsy, we have at least resisted the temptation to speak of pat- 
terns as examples of paltemsl). 

Esolutionary (Darwinian) processes are extremely widespread, and 
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As long as a macliine remains evolutionary, it constantly becomes 
more complex, and its behavior more varied Therefore, of two machines 
which have specialized to complete automaticity, that one will be the 
more complex (and successful in the environment) which has been 
evolutionary for the longest time In organic evolution itself, this pnn- 
ciple underlies the phenomenon of successive ecological replacement 
Specialization may be averted contingently by the provision of a 
series of environmental changes which never tax the machine^s powers 
too severely, but never permit any combinations of parts to remain stable 
too long (This principle may be traced back to Hippocrates ) But a 
machine may also be intrinsically progressive If it is equipped with an 
integrated self scanning device, which can continually break up old 
combinations, release new variance, and maintain communication be- 
tween parts, the machine may remain evolutionary for a virtually 
unlimited period Such a device implies a centralized control of the 
evolutionary process within the machine By such means, a machine may 
conbnue indefinitely to increase m complexity and in variability of 
output 


Isolation and Automaticity The Instinct System 
in Lower Animals 

The relationship betweeen isolation and automaticity is most clearly 
seen, and has been established with certainty, in the instinct systems of 
lower animals A simple and critical example is that of male mating be- 
havior in frogs and toads Once the animals are assembled at a breeding 
site, mating consists largely of a simple two stage behavior sequence 
The first stage is highly unselectivc a male will clasp any other animal, 
ovulating female, nonovulating female, or male The second stage is 
selective a male will continue to clasp an ovulating female, but will 
unclasp from any other partner In nature, a male will swim away after 
unclasping, and is statistically unlikely to encounter tlie same partner 
again But if a pair of animals is kept in a small aquarium, a male will 
repeat the process with the same unsuitable partner (nonovulating 
female or male), so tliat a senes of clasping spells are observed In such 
conditions, male clawed frogs have been shown to be incapable of 
accepting the unsuitability of the partner For up to hvelve hours, tliey 
continue to provide spells of clasping, and the length of these spells 
docs not decrease Similar absence of modification has been shown m 
repealed tests over penods of weeks, witli controls periodically "re- 
garded’ With ovuliting females Nor do repeatedly frustrated males 



Russell & RusseK • Raw UaimaU 539 

ever n,od.fy U>e cr.entat.n of to .mUal 

female In short, their ^ j ^n,piete isolation between the 

This automaticity stems from tl,e two stage 

two mechanisms of clasping ™ measure both in the same balanced- 
behavior Since it proved possi made on both stages 

design e^pe^ments. analyses of vananc^^^^^^^^ factors affect 

under identical conditions, an t ® ^ not clasping This 

clasping but not asumption of complete funcPonal 

result would only be possibl which it provides critical evi 

isolation between the two ’ one skin, separately motivated 

dence It was as if there 'fre Translated into time, the obser- 

and competing for control of the o tp ^ clasping mood, 

vation can be described "^^o^rma when it was m an unclasping 
It has no access to any inputs oaclimg an unsuitable partner for 

mood P-cturesquely put, t m frtoppr^“ rebuS it sustained 

the second or bvcntieth 

previously i automatic The instinct , 

This particular mechanism is V ^^olutionary properties SP®"^ ^ 
lower vertebrates does, of f 'However, as appears especially from 

notable m birds and teleostfohes Hmv ^ n j ^ 

die experiments of DmbscWog (IMlb ^ outset and the 

specialization Parts of i u^^ough the specialization proc 

rest becomes increasing y steady moods or 

conditioning This is ‘‘^^“■'‘‘^oller sequences governed ™ ^sory, 

behavior into smaller and selection of *o onto s 

submoods m each of '-'"ch only Pnraphmsmg V _ 

motor, and integrative app anto as a repu 

Uexkull, we may speak nf ^oract m accordance ^m of 

crude, bloc mechanisms w ?*^T'nrk of ad]ustment 

These constitute what has to f^Xus) acquired m 

behavior control Eac capacities (eg. ° „„alization process 

mechanisms, but ndltoen^“n„q.er, and a^ ^ojecializ 

one mood are in^c _mmmates more an ^^^pleuon, the 


one mood are inaccessi ® more and completion, tlie 

continues the nmmal apprtoa ^„„es to 

isolated subammals The . becomes relative irrever- 

more fully automatic t^“ „[ specialization is relearning” are 

The most obvious r,(^sses Unlearni S m the 

sibility of the nond>tionm| P (5 f o^f behavior called play 

extremely difficult for birds and hmd “f he Uus 



540 Mind as Method 

reluctance to commit themselves too readily to special policies, seen 
in the gradual and fluctuating decline of errors in conditioning experi- 
ments (in contrast to most birds, which rapidly achieve a complete 
elimination of “errors,” like "good” totalitarian party members ) . 

The brains of birds and teleosts, dominated by massive structures 
with isolated islands of cells, are well suited to a process of specialization 
tending to complex but automatic behavior. The cerebral cortex offers 
greater opportunity for developing a progressive system. Spread out on 
a sheet of cortex, neuron groups are readily switched and reswitched into 
any desired patterns of intercommunication. We might thus envisage a 
gradual fusing or pooling of adjustment mechanisms into a computing 
apparatus available to the animal as a whole. Recent neurological work 
suggests that the interlinking of all parts of the cortex is achieved less 
by transcortical connections than by to-and-fro circuits between cortex 
and Penfleld’s “centrencephalQcr in. the brain stem (cb, Penfield 
and Rasmussen, 1952; Penfield, 1958; Gastaut, 1958; Adrian, et ah, 
1954~especially Fessard, Lashley, Penfield; similar principles may apply 
to the bvo hemispheres in placental mammals—Fessard in Adrian, et ah, 
p. 207; but see J. R. Russell and Reitan, 1955), Full integration and 
progressiveness comes with the development of the intelligence system 
in man, to which we now turn. 

The Intelligence Factors in Man 

“Early attempts at isolation and measurement of intelligence, whether 
conceived as one or several variables, contributed valuable advances in 
metliod, especially statistical method (notably the development of fac- 
tor analysis) but failed signally to isolate a factor or factors with any 
clear biological significance. Thus, tlie well-known Stanford-Binet I.Q., 
despite its widespread adoption, is virtually unaffected by ‘chronic 
intermittent exposure to relatively high-grade anoxia* [Halstead] or by 
removal of botli frontal lobes or unilateral removal of any other brain 
lobe [Hebb], and, in general, notably fails to accord, except possibly 
at its limits, with observations on Uic individual’s behavior in everyday 
life” (Russell and Russell, 1957). 

Tlic first successful approach to intelligence measurement was made 
by Halstead (19-17, 1951), undoubtedly because he started both from 
biological considerations and from an appreciation of the work of Freud. 
His four factors, significantly associated rvith the ncocortex, reflect a 
progressive evolutionary machine in action. Noncommitally described 
by him as the A, C, D, and P factors, we have called them, for mnemonic 
purposes, abstraction, integration, specific e.vpression, and the explora- 
tory drive. Abstraction is the recognition of similarities and dissimilarities, 
and hence permits discrimination between a potentially unlimited number 
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attention, which scans these transitions Our general impression of con- 
tinuous awareness seems to cover a senes of time quanta of attention 
The notion of a stream of consciousness is steadily being replaced by 
that of a volley of consciousness (cf Lashiey in Adrian, et al y 1954) 
Fessard {ihid ) proposes a model based on step functions (cf Ashby, 
1952) m assemblies of short axon neurons with negligible intrinsic 
impulse conduction, McLardy (1959) bases a more elaborate model on 
his remarhable anatomical observations m the rhmencephalon and 
temporal cortex, which gives the same general property of quantal 
processes Such models fit in with copious psychological experiments, 
e g , with tachistoscopes, and raise the important possibility, to which we 
shall return, of the attention mechanism “missing a beat” and permitting 
unscanned, unscreened activity in the brain Above all, the process of 
attention is thus related to the well known property of flicker fusion 
frequency in vision— our capacity to discriminate individual light flashes 
of greater or less frequency The higher the fusion frequency of atten- 
tion, on this analogy, the less the chance of "missing a beat,” and hence 
the more complete and continuous control of behavior by the intelh 
gence system The relationship is more than an analogy In considering 
visual flicker fusion frequency we must attach considerable importance 
to the retina, at least in fishes, to judge from the remarkable study by 
Svaetichin (1958) of fish cones But comparable information about 
mammals is lacking, and other retinal properties of lower vertebrates seem 
to have become centralized m mammals, after loss of the peripheral 
mechanisms in the nocturnal phase of mammalian evolution In man, 
certainly, central nervous variation plays a major part m determining 
visual Cusiun (SiTnonsou and Brozek, 1952,) Above all, Hal- 

stead (1947) has produced unequivocal evidence for a positive correla- 
tion between visual fusion frequency and the exploratory drive itself 
The cortical electrical rhythms seem to come into this picture, m ways 
which are not yet clear (Halstead, ibid. Walter, m Adrian, et al) 
They further draw attention to a second quantal process of concentra- 
tion, of appreciably longer time base (Adrian, et al -Walter s paper, and 
Rioch’s comment on p 373), related to the length of time we can ‘hold” 
a umfonn content unchanged m our attention Some people can create 
and hold visual afterimages in this way 

We can attend to a great variety of inputs We can attend to imme- 
diate input from evtero- and proprio- and interoreceptors, to memories 
appircntly stored m temporal cortex, to all kinds of imaginative compu- 
tation, and to the pattern of activity m our brains which constitutes, at 
any given moment, our mood This includes the activity of the cruder 
mcclnnisms at tlie base of tlie brain, which uc can use, on a sort of 
vernier principle, as rough and ready indicators of need, frustration, or 



RusseU & Russell • haw Uatenah 543 
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specially readily in response to inputs on the fringe of attention, ■where 
we are paying the price for increased sensitivity by a certain loss of 
clanty, and hence control Our attention mechanism, unlike the retinal 
one, IS probably not based on a relatively fixed receptor and synaptic 
organization, and tliere seems no reason why we should not learn to 
improve it, tins is a vital problem for research We cannot be too well 
equipped against Tndden persuaders” (Packard, 1957) 

It IS sometimes rashly assumed (eg, Prechtl, 1956) that the mam- 
malian attention mechanism and those underlying mood changes m 
lower vertebrates (with the accompanying restriction of reactivity to 
particular sets of inputs— cf Tinbergen, 1951) are identical, so that we 
can freely relate the results of mammalian physiologists and lower 
vertebrate ethologists There are, however, indications that the mecha- 
nisms may he rather different, even if both employ similar basic prm- 
ciples of centrifugal control and tuning The remarkable experiments of 
Von Holst (1950) show that a fish that is watching or hunting prey by 
vision and so becomes, in his phrase, “all eyes,” is actually more sensi- 
tive to light stimulation m general His result is unequivocal, and pre- 
cisely contradicts that of Horn and Blundell on the cat We may well 
suppose that the mammalian attention mechanism is the product of a 
long and eventful evolution, and this may encourage the hope of improv- 
ing our o^vn 


Dissociation, nationalization, and Repression 

Tlie inlelhgence system, linking successive moods m time by the 
attention mechanism, provides the human individual with a continuous 
pcrsonaUty Tins connecting thread must be slender in nonhuman higher 
mammals and negligible in other species The maintenance of a person- 
ality depends on free access by the attention to any kmd of current or 
recorded input It has been obvious since Freud (and in some ways be- 
fore him) that none of us has a completely mtegrated personality m 
tins sense It was the master stroke of Freud to emphasize accessibility 
Both common sense (typified by the story of the centipede who ‘lay 
distracted in the ditch” when asked “which leg goes after which”) and 
a great deal of expenmental evidence (cf Leeper, 1951) agree in stres- 
sing the adsantage of delegating the control of skilled performance to 
mtchaiusms which are not contmuously attended to, and the fact that 
this delegation constantly occurs Gramt (1955), discussing the tabula- 
tion by Locwcnslcm and Sand of the responses of labynnth receptors, 
makes a feeling comment The way it [the Locwenstein Sand table] 
resolves space into a number of permutations makes one feel grateful 
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gration, which entails the discarding as false of every scrap of fantasy, 
and on the other hand from that fusion of entirely unrealistic fantasies 
which makes up the coherent pseudo personality of a Hider, nounshed 
only by the contingent “fitness of the environment” which (for a tune) 
makes the nightmare seem to come true 

Dissociation is, of course, maintained only if the scope of attention 
IS restricted at any given moment There are conditions under whic^ 
attention is depressed in a rather general way Thus, one of Halsteads 
subjects, exposed to anoxia while responding to silhouettes of aircraft, 
“repeatedly denied ability to ‘see* the bnefly exposed form, yet 
made perfect discriminations throughout’ (Halstead, 1947) Here mputs 
were arriving from the periphery and being coded into output, without 
the attention mechanism ever being able to “catch** them But of course, 
the screenmg of events from attenhon is usually much more specific 

Some idea of the time constants of attention and dissociation can be 
obtained from the elegant expenments of Benton (1950) He used a 

tachistoscope, a common device by means of which a word or other 
pattern can be presented to the subject’s view for very short periods When 
die machine is set at certain rates, it takes a number of repeated presenta 
tions before the subject can recogmze any complex pattern, and this number, 
with otlier features can be scored Benton presented, m each test, two four 
letter words in different colors, but with their letters interspersed The sub- 
ject was to recogmze the two words Of many mterestmg thmgs Benton 
observed, the most important is this He would choose two words of which 
one might be neutral or agreeable, but the other m some way unpleasant 
But the two words, if combined as a phrase, were chosen for their effectiveness 
in evoking extremely stressful childhood experiences It was found that 
uhen the neutral word was presented with another neutral word, to make an 
innocuous phrase , it was recognized more rapidly (that is, after fewer 
presentations in the machine) than when presented m. the disturbmg com 
bination In Freudian terms, when the disturbing pair was presented, 
both words were unconsciously recograzed, the phrase was unconsciously 
recognized and interpreted, the phrase was unconsciously linked with repressed 
material, and steps were taken to prevent or at least delay recognition (m 
some cases the subject sunply gave up ), all before tlie subject was aware 
of recognizing even one of the two words (for tlie unpleasant one was recog- 
nized even later) In more dynamic terms, wo may suppose that at one of 
the \tr> bntf presentaUons llie phrase keyed in, m releasing stimulus fashion, 
to some block of isolated matcnal The attenhon was not able to catch this 
mood so lliL observation was dissociated from the attenUve phase Processes 
were then set going wluch actually deflected the attention from the sensory 
inputs from the machine The observation shows us lliat wlule an isolated 
mcchamsm lias control of a mood it may lake advantage of this, not only to 
produce overt behaviour, but also to set up specific obstacles to the scanning 
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makes, for instance, a good pilot (a profession where moment-to-moment 
realism is literally vital). The presence of the continuous fantasy pic- 
ture, however, makes it necessary for the schizoid to dissociate reports 
about his or her own emotions, since the fantasies would otherwise be 
in constant danger of erupting into action. Besides the hysteric and the 
schizoid (who make up most of mankind), there are those who, like 
Hitler, abandon die real world altogether and act upon it only by a 
ceaseless endeavor to make it corroborate their fantasies. Such people 
we have described as basic cynics. Their mode of action in an environ- 
ment can readily be reproduced, in simpler form, in experiments on birds. 

When we have grasped that dissociation is basic, Freud’s “structural 
view of the mind ceases to be altogether satisfactory, though, of course, 
he himself regarded it as both picturesque and provisional, and provided 
most of the really important concepts. In certain hypnotic states, the 
material of what we should call the conscious personality may be )ust 
as completely repressed (i.e., inaccessible to attention) as the contents 
of a session including instructions for post-hypnotic amnesia (a tech- 
nique to be deplored from the dierapeutic point of view) are repressed 
in the more normal “waking” state. Repression cuts both ways, and dis- 
sociation is more fundamental. But it is convenient “to single out, in 
a given individual, the organized system that controls his behavior for 
most of the time, and to call this his personality. We can then refer to 
material available in other, more transient moods, and not in the periods 
when the personality is in control, as repressed” (Russell and Russell, 
1901). Behavior planned and executed under full control by the per- 
sonality, and continuously attended to, may be described as conscious. 
(The term may also be extended by courtesy to any material which we 
could scan if we wanted to— one of the shades of meaning underlying 
Freuds concept of “pie-conscious.”) Fantasies, motives, and moods may 
be called unconscious if tliey elude our attention just long enough to 
issue in such transient (but often serious) acts as Freudian slips of the 
tongue, pen, or typewriter. Fantasies which dominate our behavior over 
substantial periods may be described as pro-conscious (the prefix is 
used in the sense of “instead or). The whole of die behavior of a 
Hiller is proconscious, and such leisurely and deliberate irrationality 
is the most dangerous of human aberrations. In general, a fantasy will 
be proconscious (and hence unlicsitalingly and deliberately translated 
into systematic action, or acted out ) if it can be rationalized or moral- 
ized in a manner acceptable to the actor— whch in its turn will be 
greatly influenced by the climate of fantasy in his society. An Aztec or 
a Carthaginian, unless outstandingly intelligent, would hardly need any 
personally manufactured rationalization for human sacrifice. 

Tlie result of rationalization and dissociation is an increasingly 
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1 It IS assumed that man can show a preference or an indifFerence 
between two different states 

2 It IS assumed that such preferences are tramitive That is, u 
A > B ( 1 e , A is preferred to B ) and B > C, then A > C The contrary 
condition to transitivity is the occurrence of circular triads (A > B and 
B > C and C >A) 

Transitivity seems a common sense assumption, but circular triad 
phenomena are not unknown in natural systems, they occur, for instance, 
m the dominance rank orders of cattle (Schem and Fohrman, 1955) 
The present problem concerns the relations between central nervous 
mechanisms within the individual, but (by analogy) we cannot assume 
transitivity of preferences a prion, and the issue is rightly referred to 
experiment Davis reviews a number of earlier reports, on the strength 
of which circular triads have been claimed to occur In criticizing these, 
he notes that a certain amount of intransitivity in data can be explained 
as a result of random choice between indifferent objects " Hence, he 
concludes, a theory of transitivity would only be challenged by the ob 
servation of stable circular triads, remaining unchanged m the same 
subjects on two different occasions Davis shows that this criterion was 
not met by the earlier observations, and reports the results of two 
experiments of his own 

In the first of these, he used, as stimuli, verbal descriptions of girls 
Each girl was described by three adjectives, referring to her looks* 
charm, and wealth, respectively (eg, “pretty, average charm, wealthy”) 
Tlie nine “girls” were made up combinatorially from different doses” 
of these three qualities, and presented m pairs to the male subjects, 
who were asked to indicate which of each pair they would rather marry 
Each “girl” was compared in this way with every other, and the pre- 
ference bet^veen each pair recorded The experiment was repeated with 
the same subjects and stimuli six weeks later The results showed a very 
large number of transitwe preferences which were stable ( i e , identical 
on both occasions), and very few stable circular triads with preferences 
in the same direction (sixteen out of 3,948 reactions) The results of 
statistical analysis were consistent witli the assumption that these six- 
teen stable circular triads were the result of random choice A slight 
discrepancy between statistical tests could be explained on the assump- 
tion that choice between some of the nine stimuli was random, while 
choice between others uas biased Davis concluded that his subjects 
were sometimes choosing at random between indifferent stimuli, and 
sometimes expressing significant preferences, m the latter case, the 
preferences were transitive 

A second, less axhaustivc expenment, employed as stimuli descrip- 
tions of possible bets, differing in respect of stake, odds and probability 
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individual observed Tlie occurrence of distinct and stable preferences 
IS almost die commonest characteristic of lower animal instinctive be- 
havior, and these preferences seem usually to be transitive Maximiza- 
tion IS a familiar property of physiological mechanisms and of the be- 
havior of the snnplest organisms The behavior of the subjects in such 
experiments is certainly instinctive, and indeed this is dictated by the 
nature of the tests Intelligent decisions about mamage are formed m 
response to the vast complex of variables making up the individual 
personality of a potential partner, and they are not made, or even in- 
fluenced, by the combinatorial possibilities of a set of three crude 
stimuli each varying through a few dose levels— a system of very small 
information content by the standards of the human brain Such tests, 
hke some personality questionnaires, cannot be answered intelligently 
at all, they can, of course, be answered by intelligent individuals who 
dehberately allow their instinctive reacbons free play m order to observe 
them The mechanisms studied here are therefore certainly insbncbve, 
and can be studied by the methods used by ethologists on lower animals 
The only serious difference lies in the greater degree of abstraction 
implied m the use of language (m both input and output), and this 
does not affect the methodological issue The subject's reaction (a verbal 
statement) is an intention movement In the “girl” experiment, for 
instance, the results tell us something about the subject's attitudes, but 
do not imply unconditional prediction about his complete reaction (le, 
Ins marriage), which will also (mtelligence apart) be affected by the 
then current environmental situabon Animal intention movements are 
perfectly analogous The stimuh (gurls, bets) may be regarded as 
sets of key stimulus factors, exactly comparable to the models used by 
animal ethologists (see especially Tinbergen, 1948, 1951, Tinbergen 
and Perdeck, 1950) In studies of the begging reactions of herring 
gull chicks, models of the parent's head may be used, which differ m 
respect of elongation, color contrast, and color composition A set of 
such models, each presenting a different combination of “dosage” of the 
tliree key factors, would be perfectly analogous to the set of stimuli 
used by Davis. 

The reaction scored by Davis and his predecessors is a choice Each 
pair of stimuli is presented concurrently, and the subject can react to 
one or the other by displaying his intention movement of marriage or 
gambling Tliere are at least four factors which may operate to produce 
irregularities m an experiment of this kind 

First, there is llie simple fact of change of mood with dissociation 
In two different moods, preferences may simply be reversed This rever- 
sal alone, when choice tests arc made between pairs at a time, could 
generate circular triads The objection is met in part by Davis dirough 
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instinctive mechanisms that the stimuli releasing a given reaction may 
be di^^erenf from those which direct it (Tinbergen, 1942, 1948, 1951). 
As a dramatic illustration, Tinbergen cites the case of some herring gull 
chicles reacting to the alarm signals oE their mother, who had been dis- 
turbed by his o\vn movements in his hide nearby. The reaction released 
in the chicks was quite appropriate— they went to cover. But in this 
situation the directing stimuli were inadequate, and the chicks took 
refuge in Tinbergen’s hidel More directly relevant is the case where a 
reaction is released by one set of stimuli, and directed by another. 
Normally the relevant object in nature will provide both sets of stimuli, 
but this condition is not met in lavishly combinatorial experiments ( cf . 
also Larrson, 1956). There is ample evidence for this principle in ani- 
mals, and it would be most valuable to determine its presence or 
absence in human instinctive mechanisms. In a choice test, this mech- 
anism can cause hopeless confusion, since one of the simultaneously 
presented stimulus sets may have a greater releasing eflFect than the 
other, while the ranks may be reversed in respect of directing or 
orienting influence. The two effects are confounded when the subject 
makes a simple choice reaction; his act may have been released by one 
of the sets, and directed to the odier. When this difficulty was encoun- 
tered in ethology, Tinbergen met it by employing successive tests. In- 
stead of being presented in pairs, different models were presented in 
succession. The time lapse introduced complications of its own (mood 
change, conditioning effects, delayed actions, etc.) all of which could 
be overcome by proper experimental design. Models could now be 
compared in respect of their releasing effects, by scoring the relative 
frequency or intensity of tlie reactions they released when each was pre- 
sented alone. When a choice test gave apparently random choice be- 
tween two models, it often turned out that in successive tests one model 
released far more reactions than the other. By com&fnfng choice and 
succession tests, all the sources of irregularity we have listed can be 
effectively isolated and studied. (It is to be noted that they could have 
been acting to mask stable intransitive preferences, though Davis’ 
results in detail make tliis highly unlikely.) 

The use of successive tests would require slight changes in the 
method of scoring reactions. We liave worked out the fundamentals of 
this problem in tire animal context. There are two obvious classes of 
solution. Each single tost or trial now consists of presenting one “girl” 
or "bet” alone, and a number of such tests are made with the various 
combinations in a properly randomized and balanced order. At each 
presentation the subject may be asked to allot a score (say out of ten) 
to the stimulus he is shown, reflecting the extent of his readiness to make 
such a marriage or gamble. (Tliis is essentially the device used in per- 
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from newly conquered Mexico and Peru, which ruined Spam and 
nearly ruined Europe, as a kind of sociological delusion of grandeur 
But we leave to others the precise development of this essay in general 
systems theory 


Psycliosomatics, Dreams, and the Repression of Intelligence 

Returnmg to the individual human brain, it will pay us to examine 
three special forms of dissociation The first of these is the “mind-body” 
dissociation, important in the present context as a salient feature of that 
liackground which produces concepts and at the same time con- 
ceals tlieir origin ” 

Perhaps the major achievement of vertebrate anatomy and physiology 
in the present century has been the steady establishment and documenta- 
tion of the principle that nothing occurring in our bodies is either 
beyond control by or without repercussions on our brains, including 
the cortex and the centrencephalon The bizarre and pointless feats of 
the Eastern mystics, which startled our ancestors, seem anything but 
surprising now that we know of the elaborate circuits linking the brain 
with every part and process of the body, and the drastic effects on the 
variance of physiological responses produced by seemingly trivial 
changes in the behavioral environment or, more generally, in the mood 
of the respondmg organism What does now seem surprising is the 
remarkable degree to which we Jack intelligent control of our bodily 
processes This is, of course, a clear instance of dissociation, whereby 
most of these processes, adequately signaled m our brains, are inacces- 
sible to tile attention of the conscious personality, and hence to intelli- 
gent control How tlie dissociation arises is a long story, which we have 
discussed elsewhere at length At the moment, we need only con- 
sider Its effects on our thinking 

The most obvious and important effect is, of course, the fantasy by 
uhicIi_Me rationalize our lielplcssness-the fantasy that "mind” and 
■body .ire two separate (fi.ngs (rather than, for instance, one system 
and a set of re ationships abstracted from it) This fantasy has ro- 
pe rtcdly tahen shipe as a philosophical doctrme, the most influential 
being the dualism of Descartes ("No doubt tlie same factors which 
compelled him to ratioinlize in this w.iy permitted him to make his 
really viluable scientific invention of Cartesian co ordmates”-nussell 
and Burch, 1959 ) One of the special consequences was an attempt to 
deny lower animals the privilege of variable states of consciousness, as 
"bodies" without "minds " Another, later, consequence was the deplor- 
able word “ps)chosoimtics” itself. (Deplorable, because it clashes with 
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subtle, but manifestly different m quality from the daydream or hallu- 
cination or delusion or proconscious masturbation fantasy Our knowl- 
edge of the raw material of dreams has been enormously advanced by 
the studies of Penfield and his associates on the temporal cortex of 
epileptics Our knowledge of the composition of dreams has hardly 
advanced a step since the “Traumdeutung,” which Freud rightly re- 
garded as his masterpiece, and which any would-be definer of mind must 
read again and again Insofar as there are points of contact between 
the two studies, the stimulation results never seem to contradict Freud 
Given the elaborate paraphernalia of human rationalization, much of the 
dream process, on Freud’s analysis, corresponds to the simple picture 
we have constructed for animals, much, but not all There are residues 
One, which contmued to nag at Freud to the end, is the repetitive 
anxiety dream But even this, we may surmise, is not likely to take us 
outside the magic circle of instinctive function The other important 
lesidue points straight to our third and final dissociation problem We 
have said that motor activity must be restricted during sleep But that 
IS no banier to the activity of the exploratory drive, which can function 
without any immediate motor products There thus arises the vital 
problem of mtelhgent dreaming 

That dreams often contain true inferences or predictions, however 
disguised, is evident to anyone who has analyzed many By far the 
most spectacular examples are those concerned with scientific discovery 
or technological invention Well known are Kekule’s dozing dream of 
the snakelike rows of atoms, one of which seized its own tail, thus sug- 
gesting the structure of the benzene ring, and Otto Loewi’s nocturnal 
inspiration, which gave birth to the study of chemical transmitters 
(Many less familiar revelations are listed m the excellent book of 
Beveridge, 1957) A story we have been unable to trace m the literature, 
but which certainly rings true, is that of Elias Howe, inventor of an 
early sewing machine Howe, it is related, experimented m vain for a 
long period, because he always placed the eye of the needle at its blunt 
end, as m an ordinary sewing needle He spent all his resources, and 
was on the point of nun, when he had his dream He dreamed he was 
employed by a barbarian king, who had thrown him into prison and 
sworn to impale him next day, unless he produced his invention by 
them Howe spent a terrible night in his prison cell, and was still 
bafiled when dawn came He was being led off to execution by armed 
guards, when he noticed that their spears had holes near the points 
He woke up, tned out a needle with its eye at tlic point, and completed 
Ins imcnbon Whether tins story is true or not, it is certainly ben 
troiato, and concentrates many of the features of the undoubtedly 
authentic cases 
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though in a clumsy manner which may be disadvantageous in other ways 
Incidents where the second explanation applies are by no means 
uncommon Shakespeare, as usual, provides a splendid example When 
Hamlet is about to leave for England with Rosencrantz and Guilden- 
stem, he is in no doubt about their reliability and his own prospects 
“There’ s letters seal’d and my two school fellows,— Whom I will trust 
as I will adders fang’d,” etc (Act III, Scene iv) In the same soliloquy, 
he even outlmes a strategy— that of hoisting the enginer with his own 
petar By the tune he is on shipboard, he has repressed all this, and goes 
to his cabm to sleep But tlie repressed intelligent observation is still at 
work In his heart ( as he tells Horatio m Act V ) “there was a kind of 
fighting, that would not let me sleep our indiscretion sometimes 
serves us well, when our deep plots do pall and that should learn us 
there’s a divinity that shapes our ends, rough-hew them how we will 
Restless with msomnia, he has a vague impulse to look at the letter He 
opens it, finds the order for his assassination, and proceeds to carry out 
the strategy he had formed m Denmark— witliout remembering this at 
all To him it seems like a new and strange inspiration “ere I could make 
a prologue to my brains, they had begun the play,— I sat me doNvn, 
devised a new commission, wrote it fair” and so on Anyone who has 
noticed him or herself having this sort of experience will recognize 
the perfect accuracy of the poet’s description The “divinity’ is, of 
course, our own intelligence This sort of behavior is specially common 
in a particular class of the personality type we have called ‘ idealistic,” 
to which Hamlet conforms in all other ways The chief feature is a 
readiness to repress (either instantaneously or after first voicing them) 
accurate observations about the hostile intentions of others 

The point is of the greatest practical importance, for the artist and 
the scientist are specially prone to this kind of dissociation A glance at 
Beveridge’s book (1957 cf also Kubie, in Adrian et al, 1954), or the 
briefest reminiscence of one’s own scientific work, is enough to show 
how extraordmanly little control we have over our own creative think 
mg Bevendge has collected the views of various scientists on techniques 
of “trickmg” or coaxing” our inspirations into appearing for our inspec 
tion Loewi, on these views, was doomed to failure until he had com 
pletely relaxed-and also ceased to try to remember The same rather 
defeatist prescription appears in the Freudian technique of free asso 
ciation Faute de mieux, it may be wise to fall back on such techniques, 
and undoubtedly a frantic or obsessional attempt to think or recall is 
always futile There must, however, be a more rational way of removing 
this land of dissociation, which must have constantly retarded the pro 
gress of science and art, and which is bound to be most intense in die 
science of behavior In the present context we need only notice the im 
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portant principle that dissociation occurs ivitliin the intelhgence system 
Itself. 
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pher, by whom it might fairly be asked, 'Since bats see with their ears, 
do they hear with then eyes?’” (All quotations cited by Griflan ) Thus 
the experiments were gradually lost to sight, and further investigation 
of tlie problem was postponed for a century, with incalculable effects 
not only upon biology but other branches of science Every single suc- 
cessive contributor to the bat problem— Rollinat and Trouessart, Hahn, 
Maxim, Hartridge, up to Griffin himself— worked in partial or total 
Ignorance of his predecessors’ results Griffin has discussed in detail 
how useful it would have been if bat echolocation had been investigated 
earlier, not only the blind might have benefited, but profound reper- 
cussions on the whole technology of active detection systems— radar, 
sonar, and so forth— might have been expected As it is, many of the 
fruits of the investigation are still to be awaited As for the possible 
effects on the development of science and technology as a whole, they 
would certainly not have been trivial All this delay occurred through 
neglect of Sherlock Holmes’ principle— if the probable is impossible, 
the improbable must be true 

We must be very careful not to make the same mistake over the 
much more general and important phenomena of telepathy, precognition, 
and psychokinesis (For a convenient view of the state of the subject 
in the fifties, see Wolstenholme and Millar, ed , 1956 The theoretical 
stenhtv is depressing, but the symposium leaves one m no doubt of the 
facts ) Psychokinesis indeed is still little more than a possibility indicated 
by suggestive but inconclusive evidence But the evidence for the mere 
existence of precognition is as copious as, that for telepathy far more co- 
pious than, the evidence for most other conclusions in any of the sciences, 
this IS mainly because it has never occurred to anybody to pile up such 
huge masses of experimental evidence merely to prove the existence of, 
say, electrical activity in nerve In such other contexts, scientists have pro- 
ceeded to examine the activity But where precognition and telepathy are 
concerned, little has been done to exploit the original discovery Once 
thtir existence has been recognized, we should be looking for these 
processes m more important contexts than experiments with playing 
cartls A case in point is the activity of archeologists and paleontologists 
With all allowance for inspired inference, their choice of spots on the 
vast surface of the earth is much loo good to be true without paranormal 
activity It IS a great pilv so few of these specialists write novels, for 
turioush enough it is to a novel that vve owe the one authenticated 
mst inee of precognition m this Geld. h> writing a novel, the Egyptologist 
Ebers mule explicit imaginative processes which his colleagues must 
often use Ebers wtoIc a novel. An Egj/pfmn Princess, m winch (to quote 
Ins preface to the fourth edition) “the reader will find an oculist from 
Sais vUUQug the characters . , who writes a work treating of diseases 
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speech is dispensable— for clearly the two modes of communication may 
be complementary A more reasonable view would be that these faculties 
indeed evolved at a stage of purely inshnctive control (though there is 
no decisive evidence for their presence outside man), and have not yet 
been brought under intelligent control To achieve this should be a pri 
mary goal at this stage of human evolution It is merely an extension of 
the goal implied in the last section-bringing all aspects of intelligence 
itself under full control by the conscious personality One obviously 
important step in tins direction would be the intensive scrutiny of dreams 
and other dissociated activities, in the hope of discovering criteria for 
distinguishing the two situations considered earlier— when an observation 
determining behavior is false and when it is true Telepathy is indeed a 
natural extension of intelligent communication, precognition of mtelli 
gent prediction (cf Von Bonin, 1950) 

It would be foolish to entrust the study of these subjects, vitally 
relevant to every branch of science, to yet another class of specialists, such 
as parapsychologists They are very much the concern of all scientists, 
and should be approached with all the insights and enlightenments of 
cybernetics, behavioral science, and general systems theory Present day 
science dommated by biology and the concept of information, should 
indeed be more receptive to such unconventional phenomena than that 
of the nineteendi century, dominated by physics and conservation pnn- 
ciples Biology stands firm on tlie rock of Darwinian theory, physics has 
never reached any sort of stability, and has always been notoriously more 
vulnerable to philosophy and superstition (cf Pledge, 1939) The more 
recent discoveries about elementary particles seem to have left the science 
m a more labile state than ever, desperately seeking a new orientation 
Serious study of the paranormal phenomena may be just what is needed 
Perhaps tlie next Einstein (let us call him Zweistein) will be able to 
harmonize tlie concepts of energy and information as Einstein did those 
of mass and energy, in a new and wider conservation or interconversion 
principle Since time enters mto all the formal definitions of information, 
such a theorem w ould at once embrace the paranormal processes and dis 
pose of what Oppenheimer has called tlie “rich disorder of our new 
knowledge” (See editorial. Nature, 1956 ) Oppenheimer has suggested 
that “the pioneer conceptions which led tluough Einstein to the splitting 
of tlie atom are now inadequate to yield an orderly description of tlie 
physical world Tlie man or woman who can rescue us [will 
probably be] someone able not merely to mterpret the nuclear scientist 
to fellow natural scientists, but equally to set that new knowledge in tlie 
context of biological science and of tlie humanities” Zweistem ^vlll 
certainly have to tackle tlie paranormal, and perhaps when he has finished 
with mind and matter i\c shall no longer have to stumble in searcli of 
provisional definitions 
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would be preposterous But enough of our science fiction, which here 
serves only to remind us how fiexible must be our definition of mind, if 
we are to be ready for the development, of science in the next century 


Toward a Definition of Mind 

We have now made a number of excursions in search of raw material, 
one of them pretty far afield What we have gathered at least suggests 
some of the useful properties which a definition of mind should achieve 
It should he concerned with message structure, and specifically widi the 
availability of particular sets of messages at particular points m a system 
It might well include some mdication of evolutionary properties If such 
a program led us into traps like imputing conscious states to a stochastic 
computing machme, or m a pantheistic way to the organic kingdoms as 
wholes, some correction might be necessary to restrict the definition to 
brains, possibly even to particular kinds of interaction within brains 
(eg those of neuropil or short axon assemblies) Since our brains are 
beyond the experimental reach of die nuclear physicist, it would be hasty 
even to assume that matter is not in some unusual state in these condi 
tions But these are (at present) refinements of open minded definition 
It would be enough, to start with, if we could adumbrate a formal defini 
tion m terms of message structure Such a defimtion would meet all the 
requirements we have encountered, and would be specially useful to the 
sociologist, who wishes to treat die mind of an individual as a unit in a 
larger network, evidently, in fact, he may have to think of several differ- 
ent kinds of unit in several different kinds of network, for the same human 
individual can take part m several different kinds of intelligent and 
instinctive interplays 

,iVs a useful guiding model, we may consider how one of us tackled 
the much simpler, but m some ways analogous, problem of defining 
drive m lower animal behavior After restnebng the discussion to 
determination systems (see earlier), an attempt was made to choose out 
put units, not too strictiy defined (Success in such an enterprise hinges on 
imprecise, and therefore modifiable, definition at the start, followed by a 
rigorous structure of analysis, which can then be shifted en bloc to 
meet new discovery— an endoskclelon rather than an exoskeleton ) The 
chosen unit was called an act This regularly occurring, recognizably 
distinct output pattern was taken to imply a unit of coordmation Dif- 
ferent kinds of measurement can be made upon acts, and these were 
classified into two groups, labeled as tendency and intensity Either 
could he used for the next stages, which xvere actually developed in terms 
of act tendency Opcntioinl melliods were set up for deciding whether 
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recommend the case of dreams as an excellent test for such a theoty; 
consideration of dreams in the early stages would make tlie classifica- 
tions supple and powerful. It is unlikely tliat the very simple Boolian 
tools employed for the drive concept would suffice in this enterprise, 
which may well demand much more powerful mathematical instru- 
ments (perhaps especially those of machine tlieory— Ashby, 1956-or 
a development of the still embryonic graph theory— Harary, 1957, 1959). 
But the drive study supplies us with one hugely important general prin- 
ciple. We must not be hypnotized by tlie ultimate goal itself. Our first 
steps toward a definition of mind will take us away from it. We must 
begin by examining our output indicators— somatic and autonomic be- 
havior, attention etc.— by choosing, not too strictly, units among these, 
and deciding how to measure them. It was not till near the end of the 
drive analysis that it became possible to develop highly elaborate con- 
cepts which at last began to “look like” the various usages of the term in 
common ethological practice. And it will only be at the end of an even 
longer journey that we begin to see familiar landmarks, and find we 
have arrived at definitions which really correspond to the current usages 
of the word “mind.” “These concepts are the endproducts of processes of 
abstraction from simpler and more direct units which have not been 
explicitly discussed. Until we return to these simpler units, the mis- 
understandings will persist” (Russell, et al, 1954). We end this article 
where we began it, for Craik said much the same thing in our opening 
quotation. But it is to be hoped we have gathered a little moss on the 
way, and provided tougher travelers with a primitive compass for their 
labyrinthine journey toward a definition of mind. 
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recommend the case of dreams as an excellent test for such a theory; 
consideration of dreams in the early stages would make the classifica- 
tions supple and powerful It is unlikely that the very simple Boolian 
tools employed for the drive concept would suffice in this enterprise, 
which may well demand much more powerful mathematical instru- 
ments (perhaps especially those of machine theory— Ashby, 1956-or 
a development of the still embryonic graph theory— Harary, 1957, 1959) 
But the drive study supplies us with one hugely important general prin- 
ciple We must not be hypnotized by the ultimate goal itself Our first 
steps toward a definition of mind will take us away from it We must 
begin by examining our output indicators— somatic and autonomic be- 
havior, attention etc— by choosing, not too strictly, units among these, 
and deciding how to measure them It was not till near the end of the 
drive analysis that it became possible to develop highly elaborate con- 
cepts which at last began to “look like” the vanous usages of the term in 
common ethologiCal practice And it will only be at the end of an even 
longer journey that we begin to see familiar landmarks, and find we 
have arrived at definitions which really correspond to the current usages 
of the word “mind ’ These concepts are the endproducts of processes of 
abstraction from simpler and more direct units which have not been 
explicitly discussed Until we return to these simpler units, the mis- 
understandings will persist” (Russell, et al, 1954) We end this article 
where we began it, for Craik said much the same thing in our opening 
quotation But it is to be hoped we have gathered a little moss on the 
way, and provided tougher travelers with a primitive compass for their 
labyrinthine journey toward a definition of mind 
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c serious effort toward a consistent, coherent, and synoptic account 
nv 1 ^ ^ 1 nature is fraught with embarrassing perplexities 

philosophical temperaments notoriously differ in how they react to 
fcese perplexities Some thinkers apparently like to wallow m them and 
finally declare the mind body problem unsolvable ‘Ignoramus et ignora- 
imtis er aps is is an expression of intellectual masochism, or a 
rationalization of intellectual impotence It may. of course, also be an 
expression of genuine humility Others, imbued with greater confidence in 
f philosophical insight or in the promises of scientific pro- 

fhT ; Tr And still, recogniLg 

the speculative Md precarious character of metaphysical solutions, and 

and^d^ by the many bafflements, try to undercut the whole issue 

vot wher eff Perplexities persist and pro- 

voke fur her efforts-often only minor variants of older ones-toward re- 
moving tlus perennial bone of contention from the disputes of philosophers 
and scientists Wittgenstein, who tried to “dissolve” the problem, admitted 
candidly (PMosopInc^ InvesUgatwm, Sec 412) The feeling of an 
unbridgeable gulf behyeen consciousness and brain process . This 
idea of a difference m kind is accompanied by slight giddiness”, but he 

slefght'S'hand 1egei1 

As I see it. Wittgenstein’s casuistic treatment of the problem is merely 
onej^the more recent m a long line of positivistic (ametaphysical, if 

Tbs essay is taken from Dimenstom of Mind, edited by Sidney Hook (New York 
New York Umversity Press, 1900) Used by permission of New York University Press 
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neurophysiology Moreover, not ail is well logically with these neobe- 
havioristic analyses “Persons" remains a term insulSciently explicated, 
and what I could glean from Strawson’s analysis^® is that he defines 
“person" as a sort of synthetically glued-together unity of a living body 
and its mental states Strawson accounts for mtrospection in terms of 
“self ascription ” Wlnle this is helpful, it cannot be the whole story about 
mental states infants, idiots, and at least some of the higher animals 
undoubtedly have raw feelings, but are not “self-ascnbers " If highly 


learned men nowadays express (philosophical) doubts about other minds, 
and debate seriously as to whether or not very complex robots have 
direct experiences, then obviously a better philosophical clarification of 
the relations of the mental to the physical is urgently needed 

The crucial and central puzzle of the mind«body problem, at least 
since Descartes, has consisted in the challenge to render an adequate 
account of the relation of the “raw feels,” as well as of other mental 
facts (intentions, thoughts, volitions, desires, etc ) to the corresponding 
neurophysiological processes The problems may fairly clearly be divided 
into scientific and philosophical components The scientific task is pur- 
sued by psychophysiology, le, an exploration of the empirically ascer- 
tainable correlations of ' raw feels,” phenomenal patterns, etc , with the 
events and processes in the organism, especially m its central nervous 
system (if not in the cerebral cortex alone) The philosophical task con- 
sists in a logical and epistemological clarification of the concepts by 
means of which we may formulate and/or interpret those correlations 
Scientifically, the most plausible view to date is that of a one one 
(or at least a one many) correspondence of mental states to neurophysio- 
logical process patterns The investigations of Wolfgang Kohler, E D 
Adrian, W Penfield, D O Hebb, and W S McCulloch, et al , strongly 
confirm such a correspondence in the form of an isomorphism of the 
patterns in the phenomenal fields with the simultaneous patterns of 
neural processes in various areas of the brain The philosopher must 
of course regard this isomorphism as empirically establishable or refut 
able, and hence as logtcally contingent It is conceivable that further 
empirical evidence may lead the psychophysiologists to abandon or to 
modify this view which, on the whole, has served so well at least as a 
fruitful working hypothesis It is conceivable that some of the as yet 
more obscure psychosomatic phenomena or possibly the still extremely 
problematic and controversial ‘facts" of parapsychology will require 
emergentist or even interactiomstic explanations (As an empiricist I must 
at least go through the motions of an “open mind’ m these regardsl) 
But tentatively assuming isomorphism of some sort, a hypothesis which is 
favored hy many “naturalistic” philosophers, are we tlien to interpret it 
philosophically along the line of traditional epiphenomenalism? Although 
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effort of concentration facilitates learning algebra, piano playing, or the 
like, then consciousness cannot be regarded as a causally irrelevant or 
superfluous “luxury” I don’t think we need to apologize for arguments 
of this sort It IS true tliat radical materialists and behaviorists reject 
such arguments as “tender-mmded ” But then radical materialism or 
behaviorism typically repress or evade the mind-body problem They 
do not offer a genume solution Epiphenomenalism, while not evading 
the problem, offers a very queer solution It accepts two fundamentally 
different sorts of laws— the usual causal laws and laws of psychophysio- 
logical correspondence The physical (causal) laws connect the events 
in the physical world in the manner of a complex network, while the 
correspondence laws involve relations of physical events with purely 
mental danglers ” These correspondence laws are peculiar, in that 
(crudely speaking) they postulate ‘effects” (mental states as dependent 
variables) which by themselves do not function, or m any case do not 
seem to be needed, as “causes* (mdependent variables) for any observ- 
able behavior 

Laws of concomitance in the physical world could usually be ac- 
counted for in terms of underlying identical structures Thus, e g , the 
correspondence of certam optical, electrical, and magnetic properties 
0 various substance (as expressed in simple functional relations be- 
tween Ae refraction index, the dielectric constant, and the magnetic 
permeability) is explainable on the basis of the atomic structure of 
t ose substances Or, to take a slightly different example, it is m terms 
of a theory of one (unitary) electric current that we explain the thermal, 
chemical, magnetic, and optical effects which may severally or jointly 
be used in an “operational definition” of the intensity of the current 
Smilarly, it is at least a partially successful working program of psycho- 
physiology to reduce certain correlated macrobehavioral features to 
Identical neurophysiological structures and processes It 
s ou e asized, however, that a further step is needed if we are 
to overcome the dualism in the epiphenomenahst interpretation of the 
correlation of subjective mental states with brain states 

The classical attempts m the duection of such unification or of a 
monishc solution are well known double aspect, double knowledge, 
twofold access, or double language doctrines have been proposed in 
various forms The trouble with most of these is that they rely on 
vague metaphors or analogies, and that it is extremely difficult to trans 
late them into straightforward language I can here only briefly indi- 
cate the lines along which I think the ‘world knot” (Schopenhauers 
striking designation for the mmd body puzzles) may be disentangled 
The indispensable step consists m a critical reflection upon the meanings 
of tlie terms “mental” and "physical”-and along with this a thorough 
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explicit the principles of such, often highly indirect, confirmations or 
disconfirmations And along with this a liberalized meaning-criterion 
can be formulated, broad enough to mclude whatever is needed by way 
of common sense or scientific hypotheses, and yet sufficiently restric- 
tive to exclude transcendent metaphysical (pseudo) beliefs Freed from 
the torments of philosophical doubt and from the associated reductive 
tendencies and fallacies of phenomenalism as well as of radical be- 
haviorism, we can now with a good intellectual conscience embrace a 
genuinely critical and empirical realism 


Once this position is attained, a mind body identity theory of the 
kind sketched above appears as the most adequate interpretation of 
all the relevant facts and considerations This is not panpsychism, 
since nothing in the least like a psyche is ascnbed to lifeless matter, 
and certainly at most something very much less than a psyche is ascnbed 
to plants or lower animals The panpsychists claimed to reason by anal- 
ogy, but this IS precisely what they did not do in fact The diflFerence 
etween the nervous system of, say, an earthworm and of a human 
emg IS so tremendous that we should in all consistency assume a cor- 
respondingly large difference m their respective mental states And even 
on the human level there is no need whatever for the assumption of a 
psyche in the traditional sense of a soul that could act upon the brain, 
let alone being separable from it One may, of course, doubt as to 
whether a purely Humean conception of the self (as a bundle and 
succession of direct data) will be sufficient for an adequate psychology 
Nevertheless, no substantial entity is required Events, processes, and 
th^r organization and integration properly defined, should be perfectly 
su cient Professor Stephen C Pepper suggested to me (in conversa- 
lon) tliat my view might be labeled "pan quahty-ism " While this locu- 
tion IS not pleasant to the ear. it does come much closer to a coirect 
characterization than panpsychism” But since Paul E Meehl.^o who 
understands my view at least as thoroughly as does Professor Pepper, 
has designated me a materialist.” perhaps one last word of elucidation 
may be in order 

I am indeed m agreement with one mam line of traditional material 
ism m tliat I assume, as does Professor Kohler, that the basic laws of the 
universe are *e phys,cal ones But (and this is so brief and crude a 
formulation that I fear I shall be misunderstood again) this does not 
commit me m the least as to the nature of the reahty whose regularities 
are formulated in the physical laws This reahty is known to us by 
acquaintance only m the case of our direct experience which according 
to my view, is tile referent also of certain neurophysiological concepts 
And if we are realists m regard to the physical world, we must assume 
that the concepts of theoretical physics, to the extent that they are 
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enal and physical terms Problems of this complexity cannot be relegated 
to die limbo of nonsensical questions I doubt quite generally whether 
many issues m modern epistemology can be simply “dissolved’ m the 
manner m which some artificially concocted pseudo problems can be 
disposed of by a minimum of reflecbon on the proper use of terms 
Questions, such as ‘How fast does time flow?”, “Do we really see 
physical objects , ‘Why is there anything at all rather than nothing?’ , 
‘Why is the world the way it is?”, etc , can indeed be very quickly 
shown to rest on elementary conceptual confusions But the issues of 
perception, reality, and of the mental and the physical require circum- 
spect, perspicacious, and painstakmg analyses 


NOTES AND REFERENCES 

In a long essay* I attempted to do fuller justice to tlie complexities and the un- 
resolved issues of the mind body problem than I possibly could in the preceding 
brief comments A very ample bibliography is appended to that essay Since its 
publication I have found a welcome ally m J J C Smart ” Carnap's early article, 
Psychologic m Physikalischer Sprache,” which anticipated much of the neobehavior- 
istic argument of Ryle, Skinner, and Wittgenstem, is at last available in English 
translation * A brief but perhaps not sufficiently elaborate critical reply to the Witt- 
gensteiman position on the problem of other mmds is contained in my symposium 
article (response to Norman Malcolm) listed below * An exposition and critical analy- 
sis of Carnaps physicahsm is presented m For a forthright, but philosophically 
unsophisticated physicalistic solution of the mind body problem, see Smith The 
brilliant psychologist and methodologist Paul E Meehl has dealt with the mind- 
body problem and related issues in several chapters of a book^® which, despite its 
primarily theological and religious intent, contains large parts of scientifically and 
logically important and mcisive discussions 

1 Carnap, Rudolf, Psychology m physical language,’ in A J Ayer (ed ), Logical 
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Concerning the Mind-Body Problem 


The mind body problem of psychology cinnot be said to lack pro- 
gress to« ird resolution for esant of abundant or competent attention 
trom preSocralic limes doun to the present, deeply tboughtful men 
1 1 \ e gi\ en It ‘ 'roct consideration, scientific investigators have brought 
leir sped I leec indings to bear on it, and commentators on tbe human 
scene hue contributed their observations on it Regarding the sub- 
stmtise eaintent of the sariotis attempts to achieve understanding of 
the einpinc.l diti.ni of “material body" and a "nonmaterial mind' in 
muliiilK illeetise concomitance, we have seen the gamut run from 
he purest dll ihsin of Phto to the profoundcst monism of Spinoza, 
from the sl irk umsersal itomism of Democritus to the insightful inte- 
itrihsin of the Ceslilt school Viessmg this vast field of proposils, can 
see re-‘M.n >l> beliese tint i nest siginlicant step toisard an anssver 
lJUlit be uttcrlv tmlike any one of thcic proposals, lint none of tlicm 
jxniits ...some me .sure, in some ss ly, touard truly deeper co.npre- 
l.imion’ We doubt if u,>one will anssser a b.ld “jes" to this riuesl.on, 
.1 hough iKrlnps mins ssill re-serse the right to remain none-omimltal 
1 lime Mho, M.th the- mihor, tend to liehese tint so n.uch ded.elted 
ihm.J.i on the problem, bised on so much obsers it.on and esperi- 
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immediately by taking affront at our assertion that the ultimate pre- 
cision he requires to resolve the mind-body problem is the business of 
mathematics He will grant that the precision required by Galileo and 


Newton was naturally enough of a mathematical kind because they 
were concerned with purely physical processes, he will certainly point 
out the great extent to which mathematical deliberations are being 
applied now m certain areas of his own field, but he will perhaps want 
to draw the line at our implication that the very heart of his subject 
is a matliematical matter If he is ready to agree that precision is of the 
first importance, must he also concede that that precision is mathematical 
in nature? It is our contention that it is But the second of our assertions 
above softens the blow, so to speak For it is to the effect that just this 
precision in regard to real phenomena is the part and parcel of mathe- 
matics Mathematics is nothing other than the body of precise delibera- 
tions concerning reality Tlius, it is not as if the domain of investigation 
tliat we call mathematics were an other than-real world domain, which 
only coincidentally yields some considerations that happen to be appli- 
cable to real-world phenomena, and deigns to hand these to us from 
time to time Far from this being the case, mathematics is— we claim— 
le evo vmg accumulation of more and more intimate, precise facts 
concerning real phenomena 


It IS not disturbing to this position that large portions of today’s 
imtlienntical knowledge are still without explicit application Scientific 
history shows repeated instances of unexpected and surprising new 
applications of mathematics to real phenomena, for example. Ein- 
s tins particular employment of ddferential geometry m the general 
itoty of rcIaUsity. or. in psychology itself, among otlier examples, 
here is Lewins use of topological notions This development will con- 
inue steadily and wifi, m itself, argue over more convincingly toward 
the position we are affirming It is no enigma, either, that mathematical 
construe s should continually come to our awareness without any 
immediate y evident motivational tics to real happenings Such "inathe- 
matieal inlu.tiomng is not any dilfcrent in nature from more usual, 
inore muiidano easts of the process of perception, deliberation, and 
insight " c meet a person and encounter him on several occasions, we 
arc tlieii led to lliinl. about him, perhaps to discuss him with others, 
in order to understand l.is person ility and. possibly, to anticipate how 
no will behave in eertaiii future - - 


circumstances In the course of such 


, , , 1 . , *** euuise UI sueii 

deliberations about the person, our observations of him undergo rc- 
Ijeited reviews and new integrations, some aspects of his behavior 
tint we had at first deemed imi»tluit arc later seen to he perfiinclorv, 
others tint lud been considered trivnl become very meaningful We 
iiu> even evpcritiicc, during such deliberations, the kind of Hash of 
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compartmentalizing as “physical, physiological, and psychological” does 
not pertain to ultimate substantive differences, but only to classification 
according to particulars of structure It will exhibit the different kinds 
of behavioral law, of the sort mentioned in the objection, as special 
cases, in special classes of specific structures, of a single dynamical law 
In doing all of this, this empirical unity will draw on mathematics in 
a manner which of necessity must further elucidate the unity of organi- 
zation of mathematics and simultaneously elucidate also the complete 
correspondence between the empirical and mathematical unities More 
particularly, in this last regard, “pure mathematical” investigation will 
then appear as the pursuit of insight into the general structural forms 
(represented symbolically on the mathematician's writing pad) that 
constitute real systems And so— to come back around to our assertion 


against which the objection was raised— the mathematician thinking 
and deliberating only about mathematics is, after all, thinking and 
deliberating about the structure of real systems If, in our considerations 
about the person we met above, we make the statement that he would 
e a good committee chairman because he has the qualities of leader- 
s ip, organizational ability, etc, we are afBrmmg a relational fact re- 
garding a real structure, an immensely complex structure-the person in 
question Just so is the mathematician delving after relational facts in 
real structures, though indeed, m the present early stage of mathematical 
evelopment. he is dealing with far more specialized items of structure 
than a full human being, items which, being of simpler form, will 
usually be found to be involved m a larger class of complex structures 
^ carburetor structure is involved in certain airplanes, 
in automobiles, motorcycles, etc, while a full airplane structure is not 
involved m an automobile) 

We have answered tlie objection m the only way it could be an- 
swered, namely, by countering its affirmation about the nature of 
ma hemaUcs vis i-yis tlie nature of real systems with another, alto- 
ge icr 1 eren pic urc of this relationship In painting this picture, we 
uero led to develop at a httle greater length, though stdl only in general 
terms, our thesis that mathematics is nothing other than the field of 
precise deliberations about real systems Returning now to the mam 
line of our argumentation, we find our protagonist confronting us as 
follows If I can he convinced of what you suggest as tlie true state of 
allairs, then my s>mpathy and interest toward mathematics (I do not 
say mathematicians!) are newly awakened, for it and we (empmeal 
scientists) arc then altogether in die same boat. But if you are right, 
srhy arc «e sitting here talking about it? Put mathematics to work and 
bring up the resolution of the mind-body problem Tliere is no better 
w.iy than that to convince me of all you say. 
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all basic concepts on hand and fully and clearly understood This is 
not the case Just as the field of psychology has been able to pursue its 
problems with some success while nevertheless the basic nature of its 
subject matter has remained a mystery, so in the field of mathematics 
have we been able to proceed to obtain results while the root concepts 
have persisted not satisfactorily clarified We are, all of us, not only in 
the same boat, hut as well mathematics’ oars are not any longer than 
psychology’s 

How do things stand, then? Will psychology and the other empirical 
sciences simply have to stand by and wait until mathematics resolves 
its foundational problems? We think not Our view of the nature of 
things indicates very sharply that the mathematician will not solve his 
fundamental problem while sithng removed up in his ivory tower He 
Will have to discard the idealizations with which he has, to his own 
deception, “removed himself from reality,” and, mstead, frankly recog- 
nize that his work has none other than a basis in reality The emgma 
of infinite sets will not be resolved without leaving the tower and 
scrutinizing the happenings going on all about Therefore, it is inter- 
disciplinary thinking that is called for No specialized investigator will, 
confining himself to his own discipline, solve either his own or any- 
one else’s fundamental problem But all together will solve the single 
fundamental problem whi<di is everybody’s, m different guises and 
aspects 


n 

We have said that the mind-body problem will yield along with, 
and only with, headway made against the fundamental problems re- 
garding mathematics We have pomted this up as a corollary of a com- 
plete unity of pertinence of mathematical and empirical scientific en- 
deavors It was with a less exact form of tins corollary that we opened 
our discussion at die beginning of this article, stressing there the fact 
that the precision of mathematics will draw the answer out of the 
intuitive efforts of past dnnkcrs And we went on to evolve our thesis 
by way of responses to some of the questions and objections that are 
put by die standard mode of thinking about the nature and relative 
positions of die several scientific disciplines Now, this complete unity 
of pertinence of mathematics and empirical science, which we are 
affirming, is argued in more particular terms than we have yet set 
forth above There is a focal area of technical concepts which, when 
It IS, as \vc believe, correctly viewed, reveals this unity— reveals it as 
a consequence of particular, specific, precise indications of the funda- 
mental nature of real systems The area of concepts we arc referring to 
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such thing as two instances of the same eventuality As an example 
there may be an eventuality of M suffenng an incidence of speech 
difficulty in his conversation with N yesterday If there is this eventu- 
ality, M may or may not have actually had the difficulty (If he did, 
the eventuality is definitely there ) There may be an eventuahty of M 
suffering an incidence of speech difficulty tomorrow, if so, it may or may 
not actualize Tliese two eventualities are distinct things, not two m- 
slances of tlie same tiling An act is an occurrence taken place An 
e\entuality actualized results m an act If M had a difficulty of speech 
yesterday, that is an act As with eventualities, acts are distinct, unique 
things 

It IS to eventuahties, and not to acts, that probabilities attach More 
precisely, there exist conditional probabilities of eventualities relative 
to other eventuahties For example, let Ai denote the eventuahty that 
M undergoes a stressful experience of a specified kind on a particular 
day, let Bi denote tlie eventuahty tliat M suffers an incidence of speech 
difficulty on that day, and let Bg denote the eventuality that M does 
not suffer an incidence of speech difficulty on the day in question Then, 
confined to the context of these eventualities, there exist conditional 
probabilities P(Bi | Aj) and P(B 2 | A 2 ), and the sum of these two num- 
bers is 1 [The symbol P(BijAi) is read ‘the conditional probability 
of the eventuality that Bi relative to the eventuahty Ai ’] Likewise, if A 2 
represents the eventuahty tliat M experiences no stress of the specified 
kind on the particular day, there exist the conditional probabilities 
P(Bi I A 2 ) and P(B 2 1 A 2 ) — 1 — P(Bi j Az) Tliere may be similar even- 
tualities for all other days as well Starting with some definite day, let 
us enumerate the succession of days into the indefinite future Let 
Ai‘“’, A 2 ‘"’, Bi‘"*, B™'"’ be the eventualities, of the types described, 
for tlie ntli day, n = 1, 2, In tlie context of all these even- 

tualities there exists a host of conditional probabilities, for example, 

p(B,‘<» I Ai<i* n Bjii* n A,<=> n Bz*** n A 2 ‘=*» n B2<3> n Ai^^O. 

which IS the conditional probability that M suffers an incidence of 
speech difficulty on the fourth day relative to the eventuality that he 
has stressful experiences on the first, second, and fourth days and none 
on the third day, and has no speech difficulty on the first three days 
(Notice that the s>Tnbol n indicates the structure of an eventuality as 
a conjunction of other eventualities ) Although it is not indicated by tlie 
notation, these probabilities depend on M's history prior to the day we 
hi\e numbered 1, that is, depending on M's actual prior history, they 
may have one or another set of values Any such collection of eventual- 
ities and probabilities, together with the acts that result from actualiza- 
tion of these eventuahties, is called a stocIuisUc process The evcntuall- 
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such thing as two instances of the same eventuality As an example 
there may be an eventuality of M suffenng an incidence of speech 
difficulty in his conversation with N yesterday If there is this eventu- 
ality, M may or may not have actually had the difficulty (If he did, 
the eventuality is definitely there ) There may be an eventuahty of M 
suffering an incidence of speech difficulty tomorrow, if so, it may or may 
not actualize Tliese two eventuahties are distinct things, not two in- 
stances of tlie same thing An act is an occurrence taken place An 
e\entuality actualized results m an act If M had a difficulty of speech 
yesterday, tliat is an act As with eventuahties, acts are distinct, unique 
dungs 

It IS to eventuahties, and not to acts, that probabilities attach More 
precisely, there exist conditional probabilities of eventuahties relative 
to other eventuahties For example, let Aj, denote the eventuality that 
M undergoes a stressful experience of a specified kmd on a particular 
day, let Bi denote the eventuahty that M suffers an incidence of speech 
difficulty on that day, and let denote the eventuality that M does 
not suffer an incidence of speech difficulty on the day in question Then, 
confined to the context of these eventuahties, there exist conditional 
probabilities P(Bi | A,) and P(B 2 ( A 2 ), and the sum of these two num- 
bers IS 1 [The symbol P(Bi | Ai) is read ‘the conditional probability 
of the eventuahty that Bi relative to the eventuahty Ai '] Likewise, if A 2 
represents the eventuahty that M experiences no stress of the specified 
kind on the particular day, there exist the conditional probabilities 
P(Bi I A 2 ) and P(B 2 1 Aq) =1 — P(Bi ] A 2 ) There may be similar even- 
tuahbes for all other days as well Starting with some definite day, let 
us enumerate the succession of days into the indefinite future Let 
Ai‘ ’1 A 2 ‘"’, B 2 ‘"’ be the eventualities, of the types described, 

for the ntli day, n = 1, 2, In the context of all these even- 

tualities there exists a host of conditional probabilities, for example, 

p(Bi(^> I Ai‘^> n B2<^> n Ai<2> n Ba'^* n Aat^i n n Ai‘* 0 > 

which is die conditional probability that M suffers an incidence of 
speech difficulty on the fourth day relative to the eventuality that he 
has stressful expenences on die first, second, and fourth days and none 
on the third day, and has no speech difficulty on the first three days 
(Notice that the symbol n indicates the structure of an eventuality as 
a conjunction of other eventualities ) Although it is not indicated by die 
notation, these probabilities depend on M’s history prior to die day we 
have numbered 1, that is, depending on M’s actual prior history, they 
may have one or another set of values Any such collection of eventual- 
ities and probabilities, together widi the acts that result from actualiza- 
tion of these eventuahties, is called a stochastic process The eventuali- 
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studying the n-s-s-d process; this information will not be forthcoming 
from putting together the studies of the two separate processes. As we 
have said, the two separate processes are contained in the joint, n-s-s-d 
process in a very precise sense. They are what we call ( in the language 
of the calculus of probabilities) marginal processes of the joint process; 
their strains (that is, their eventualities and their probabilities) derive 
in a precise mathematical manner from die strain of that joint process, 
and their acts obtain from the acts of the joint process in the obvious 
way. Thus, the probabilities in the marginal processes are determined 
by the probabilities in the joint process. The reverse, however, is not 
in general true. This is the situation in precise terms that we have 
illustrated above by tlie question of tlie counterinfiuence of diet against 
stress. It would seem, too, that this mathematical fact supplies the 
precise content of the statement often made regarding the aspects of 
an individual that the whole is more dian the sum of the parts. There 
is a particular (mathematically precise) case in which the probabilities 
of marginal processes determine the probabilities in the joint process; 
this is the case of stochastic independence of the marginal processes. 
If the nutrition process and the stress-speech-difiBculty process are inde- 
pendent, and only in this case, there is no influence one way or the 
other of diet on stress in producing speech difflculties. If the two pro- 
cesses are stochastically dependent, then diet either counteracts or 
abets (or perhaps sometimes one and sometimes the other) stress in its 
influence on speech. Let us remark tiiat there are other marginal pro- 
cesses as well of the n-s-s-d process. 

Wiat of the work-exercise-play process of M, the heart and lungs 
functioning process of M, the family and community participation pro- 
cess of ill, the creative process of M, etc., etc.? These are all stochastic 
processes, and tliey are, along with the n-s-s-d process, all marginal 
processes of a more comprehensive process. The picture now emerges: 
We contend that the individual M is a stochastic process, and the various 
aspects of him are the marginal processes of this comprehensive process. 
This would, at first glance, appear to conflict with the standard struc- 
tural picture of the individual Af, which finds him to be in the first place 
an ordered arrangement of physical particles. But there is, in fact, no 
conflict. For those physical particles as well are stochastic processes 
(marginal processes of Af),* and the resolution of the apparent conflict 
comes out in the only way there is, namely, to recognize that physical 
particles are not ultimate structural constituents, that, rather, the ulti- 
mate real entities, the fundamental building blocks, are eventualities, 
probabilities, and acts. Tliis assertion must not be taken as a mathe- 
matician s gaming in abstractions. We are earnestly proposing that 
the hard-core, objective elements of which an individual-and all reality 
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dynamical formulation, one very interesting fact must be mentioned 
here It has appeared indispensible to hypothesize that there is no such 
tiling as an exhaustive collection of eventualities For example, in the 
nutrition process, no list of diets for a particular day, however long 
(even infinite) and however reasonably presumed to cover all possi- 
bilities, will be such that one of these must turn out to be the diet 
actually ingested on that dav There is the eventuality that the man may 
fast on that day, the eventuality diat an illness may cause him to lose 
the food before any appreciable digestion has taken place, the even- 
tuality that he may die before that day, and so on But this “and so on” 
IS not merely to say that the unaccounted eventualities are too numerous 
to mention, or are infinitely many, it is to say that it is in the nature of 
tilings that there is no set of all of tliem This notion is not unrelated 
to certain ideas that have arisen in attempts to resolve the difficulties 
in the mathematical notion of a set 

Let us reiterate, finally, tliat the theoretical efforts we have described 
here do not go forth from a full understanding of probability to define 
tlie structure of real systems-among them, human bemgs These efforts 
are a simultaneous attack on both problems What is the structure of 
a real system? And what is probabihtv? And the import of this proposed 
theory is that probability is not to be defined in terms of other attributes 
of a real system, but that probability, along with eventualities and acts, 
IS fundamental, undefined, and other attributes of a system are to be 
defined m terms of it. 


m 

Psychology is not unfamiliar with the formal mathematical notion 
of stochastic process In recent years much investigation has been done 
on, for example, stochastic learning “models ” But it is something far 
be>ond such construction of mathematical models” that is intended 
by the ideas wc have set forth above For us, a stochastic process is the 
real thing, what the mathematician currently calls a stochastic process 
IS a formal depiction of die real thing An individuaPs learning is a 
stochastic process, and in doing what is called “making a mathematical 
model of this process we are guessing at basic eventualities and 
certain probabilities in the process and then deducing the probabilities 
of vanous combinations of these eventualities (which are likewise 
cxentualities in the process) But not only is the individual’s learning a 
stochastic process, cNcry aspect of him is physical, physiological, 
ps> ducal, socnl, etc, etc Tlicsc aspects arc to be understood by study- 
ing die clnractenstics of the pertinent marginal processes Perhaps 
one of the most lucid \\a>s to make this point is to indicate that the 
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very many statements of a more specific nature in this connection at 
this time, but we will venture just one, it is on the subject of symbolism 
We shall preface our remarks with two quotations In discussing Freud s 
ideas on the nature of symbols, and in parUcular his supposition that the 
symbolic relation is a genetic vanant of a former identity,” Rieff (p 
208)® suggests an alternative hypothesis in the following words We can 
just as well suppose that the symbols testify to the presence of a general 
prerational or unconscious method of apprehending the peculiarity and 
connection of tilings— a method which each of us has at his command, 
though it is overlaid by the knowledge achieved by rational culture 
Riell then further quotes Groddeck as follows Symbols are not m 
vented, they are there, and belong to the inalienable estate of man, 
indeed one might say that all conscious thought and action are the un- 
avoidable consequence of unconscious symbolization, that mankind is 
animated by the symbol ’ Now, Ihe point we wish to make is that there 
seems to be a rather immediate explanation of the symbolic relation in 
terms of tlie concept of real structure that we have proposed, and this 
explanation is m agreement with the two authors just quoted as against 
the genetic hypothesis of Freud in fact, Rieffs statement amounts to a 
fairly close qualitative description of it The central fact is this in our 
perception of things, those things come across to us in terms of their 
structure as stochastic processes That is whatever consciously reasoned 
structural conception we may have of a system (a table, a horse, an 
individual, ), it is in the nature of the perceptory process that, in 
our intercourse with the system, it impinges upon our awareness (con 
scious and/or unconscious) in terms of the actual elements of its 
structure, viz , eventualities probabilities and acts It may be reasonably 
surmised, tlien, tliat the associations that occur in us, consequent upon 
our perceptions, are determined by mathematical isomorphism of 
marginal processes An official successfully withdrawing a privilege from 
an individual is a marginal process of the official power, a foot bending 
and breaking the stalk of a plant beneath it is a marginal process of the 
foot Tliese two marginal processes are mathematically isomorphic 
Hence, an association of foot with power, and in spite of the fact that 
the two comprehensive processes m question are far from isomorphic 
This account of the symbolic relation allows us also to understand the 
variation of symbolic associations from occasion to occasion and from 
individual to individual 

In speaking in the preceding section of tlie mind as a marginal pro 
ccss of die individual \I, vvc took pains not to leave the impression that 
we could one d ly arrive at i final, complete definition of sucli a marginal 
process Tins is an ever present fact concerning all processes and is due 
to the curious situation we indicated of the nonexistence of exhaustive 
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Probability Processes 
in Psychoanalytic Psychiatry 


It seems to he a cJiaracterlstic of maturity m human thought, whether 
it be concerned with the sciences or with everyday affairs, ultt 
matcly to recognize that everything is subject to variation and 
charige The realization finally dawns that conclusions are never 
final and predictions arc never sure, however much they may he sup 
ported by contemporary evidence, and that often it is best to state 
them in a form which emphasizes-^ven quanUfies-their uncertainty ^ 


The acceptance of uncertainty as ubiquitous in life seems difficult 
to achieve, or to accept fully on a conscious level of awareness This 
appears to be true whether we are speaUng of societies or of persons 
AuUioritarian attitudes, superstitious beliefs, and infantile desires for 
complete security and protection are among die forces winch tend to 
undermine the realization of uncertainty as one of humanity’s outstand- 
ing predicaments The fact diat probability theory itself had not begun 
to be developed until many centuries after the first die was tossed in 
some Roman version of die game of craps may attest to the existence of 
carl) ps>chological and cultural difficulties m coming to grips with tlie 
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ihips are meaningful in tenns of probabilities and averages alone Al- 
though no one can be certain that this will always be the case, we are 
nevertheless faced with the conclusion that, as things now stand, the 
failure to accept the validity of probability and the statistical organiza- 
tion of data in scientific method and, one might add, in life itself, is 
simply not tenable, and either represents a deep rooted prejudice or, in 
certain mstances, may be symptomatic of psychic disturbance Exag- 
gerated strivings for security and certainty have often been recognized as 
disabhng phenomena Neurotic mdecision, obsessional doubting, and 
even catatonic immobility may be rooted, to an extent, m an exaggerated 
fear of uncertainty and in a consequent inability to handle everyday 
necessary risks The severe neurotic who is afraid that his hostile and 
apparently unworthy thoughts and fantasies may become transformed 
into infamous deeds cannot easily accept a refutation of this fear in the 
form of a statement of probability, however close to certainty such a 
probability may he The person who cannot offer love may not be 
capable of risking the possibility of rejection, i e , he cannot act on a 
mere probability of being loved in return 

It IS apparent that such personal difficulties can easily be reflected 
m the realm of scientific and professional thinking An example is given 
by Aneti, of a patient, a mathematician who could not accept quantum 
theory because of its probability basis This was also a patient who felt 
at a complete loss when he had to do something spontaneously, one for 
whom complete plans or complete knowledge was essential and whose 
feelings of security depended to a considerable extent on the perform- 
ance of routine operations * 

It IS interesting to note that while Arieti and other dynamically 
oriented psychiatrists consider such inability to accept uncertainty as 
symptomatic they have themselves given very little recognition to the 
importance of probability as a basic tool of scientific investigabon in 
their own work ® 

It is not too difficult to understand this lag in scientific philosophy 
if one takes into account Freuds mid nineteenth century orientation to 
causality and determination, a consequence of his emulation of the 
established physical science of his lime Determinism and causality 
still seemed as appropriate to nineteenth century physics as the first 
law of thermodynamics, and it was natural for Freud to hold to determm- 

•1 SiKano AncU, Interpretation of Schizophrenia, Robert Brunner. New York, 
1055. p ICO 

5 Two noteworthy ewepUons from somewhat divergent theoretical oncntiUons 
arc found among the contnbulions of Lcofwld BcllaV An experimental exploration 
of the ps)c!ioanal>-tic process’* The Psychoanalytic Quarterly, 1950, XXV 385-414, 
and Harry Stack SuUnan The Interpersonal Theory of Psychiatry, edited by Helen 
Sw^ck Pcrr> and \Iir> Ladd Gawcl. Norton, New ^ork, 1953 
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These comments of von Mises apply as well to events associated with 
more recent theoretical developments in psychoanalysis such as are 
mcluded m interpersonal theory and in ego psychology, as they do to 
data concerning the so called primary processes In fact, comparatively 
recent developments in psychoanalytic theory and m related psycho- 
analytically oriented psychotherapy add further strength to the justifi- 
cation for a fundamentally statistical view In essence these represent the 
shift m emphasis from single traumatic events in childhood to the accept- 
ance of steady day-to day influences upon the developmental process, 
as providing a more useful framework for the understanding of neurosis, 
and the corresponding changes m psychoanalytic techniques and treat- 
ment expectations, in which long sequences of (presumably) corrective 
interchanges between therapist and patient are now regarded as essen 
tial to die therapeutic process, as opposed to the earlier emphasis on 
cathartic and anamnesic reactions This change in approach is stated 
by Fromm Reichmann as follows 


When Freud made his initial discovery of the therapeutic effect of forcing 
recall of forgotten’ inner and outward events, it was his belief that a single 
interpretation might do the curaUve job But he and his disciples had to 
revise this concept in order to have it fall in line with their subsequent thera 
pcutic experiences At the present tune classical psychoanalysts as well as 
other psychoanalytically oriented psychiatnsts know that the experiences which 
are brought into awareness by the psychotherapeutic endeavor will be re 
peated and will express themselves tune and again in patients’ vanous and 
communications The dissociated and repressed material which reveals 
™ connechons-above all, m the 

verged be bed together, and 

tran?formp 1 “wareness and understanding are finally 

rnatenT insight into the basic patterns ef 

a paUent s interpersonal expenences ® ^ 

The limitations of a psychoanalytic diagnostic system which fails to 
t. ke into account the relative frequencies with which symptoms of one 
kind and “nother are demonstrated within the individual over Ume are 
discussed by Wolstein He makes the point that diverse phenomena as 
arc presumably described by such terms as phobia, anal eroUcism. com- 
pulsion. et cetera should be studied as observable frequencies m their 
contingencies and individual dilfereuees instead of transforming them 
mto fixed traits of Uie pcrsonahty acquired as the consequence of a 
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tion It IS probably as an outgrowth of this predicament that there has 
followed a reawakened interest m the subjective aspects of probability 
The point of view expressed by I J Good that the purpose of prob- 
ability theory is the Valid extension of a body of beliefs/’ and that the 
“state of mmd” is an important factor m die application of probability/^ 
as well as L J Savage’s “very tentative” definition of statistics proper 
as die “art of dealing with vagueness and with mterpersonal difference 
m decision situations/ provides a broad conceptual framework for 
the application of statistics to the generally subjective data of psychiatry 
and clinical psychology 

The idea of degrees of belief, or subjective probability as such, 
appears to have begun with the contribution of Bayes in the early 
eighteenth century Bayes’ view diat one’s subjective probability con- 
cerning the outcome of a single event could be determined on the basis 
of what betting action one is willing to take with respect to the event 
appears to have been the first in a senes of contributions to the sub 
jective foundations of probabihty theory culminating m recent con- 
tributions such as those of Good and Savage noted above Of special 
interest in this line of development, from die point of view of this 
presentation, is die contribution of Ramsey In addition to his contribu- 
tion to the axiomatic development of subjective probability, Ramsey 
offered some brief but insightful observations on the psychology of 
degrees of belief In commenting on the limitations of the use of intensity 
of feeling accompanying a belief as a measure of the degree of the belief, 
Ramsey points out that very often the beliefs diat one holds most 
strongly are accompanied by a minimum of observable feeling— ‘no 
one feels strongly about the dungs he takes for granted ” Rather one 
tends to act according to one’s beliefs, and “intensities of behef-feehngs” 
are relevant from a practical point of view entirely m relation to their 
position as the hypothetical causes of beliefs qua bases of action ” Thus 
degrees of belief are to be measured m relation to relevant actions and 
decisions 

These conclusions are not only basic to the framework of contem- 
porary subjective decision theory, but have also a relevance to the study 
of psychopathological and odicr interpersonal processes, when such 
processes are considered from the point of view of belief and distortion 
in belief For instance, ps>choanalytic concepts of transference and 

11 I J Good, Probabilutj and the Wc/g/Ung of Evidence, Charles GrilTm and 
Co , London, 1950, Clup 1 

12 L J Sav-age, Foutidaiions of Stattstics, John Wiley and Sons, Inc , New York, 
19>1. p I5-I 

13 1 rank P Ramsey, Foundations of Mathanatics, 1928, reprinted, Hoinanitics 
Press, Nt\' York, 1930 
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in an interpersonal field which is organized to cope with typical expec- 
tancies, real or distorted The “typical expectancies ’ of interpersonal 
events whether “real or distorted” may be viewed in a variety of situa- 
tions, as probability estimates based on sequences of a great many 
events observed with corresponding relative frequencies of one kind 
or another 

In discussmg such relative frequencies and functions of them it is 
recognized tliat complete (retrospective) data about them for use in 
an exact numerical sense will not be available in general Nevertheless 
when it is said, for example, that a given person has been subject to a 
regular mfluence of one kind or another from both parents, this implies 
that the relative frequency of a certain class of past events related to the 
persons present expectation and belief is, on an average, greater than 
if the influence had just come from a single parent 

The postulation of the existence of such relative frequencies as an 
important influence on personality development and on degrees of ex- 
pectation is hardly more than a consequence of the acceptance of environ- 
nient (m its most general sense) as an essential factor in the development 
of personality and belief The case of extreme psychopathology is often 
accompanied by various probability estimates (about interpersonal and 
related events ) of unity or zero, reflecting complete expectancy or com- 
plete disbelief Such estimates, at the extremes of the probability scale 
appear to be a reflection of those aspects of mental illness which are 
considered to be a product of a ngid background of constant repetition 
of classes of unfortunate events If, for example, the idealized paranoid 
eve opment, pure paranoia, is viewed as one in which a person 
considers himself to be entirely blameless with regard to all disappoint- 
ments and inisfortunes ' real’ or “imagined,” which befall him, and 
p aces e ame or all such happenings on scapegoats, and on the 
world m general, then it is reasonable to assume that the background for 
such a development will contain much data consistent with such beliefs 
and expectations 

B.ased upon Ins clinical observations with respect to environmental 
factors m the paranoid process, Sullivan considers as a particular aspect 
of the data relevant to its development, that of an undiluted and fairly 
contmuons stream of pertinent mmnformation passing from parent to 
child, such misinformation being m the nature of explanations which 
al«a>s shift blame away from the child '« Thus, according to Sullivan, 
Uie paranoid slant of a great many people” is determined by "the 

15 B WoUlcin, op c«l , p 35 

Sullnan, Chnica} Sludus In Fstjdyiatry, Norton, New Yotl, 1956, 
nn «> 1.>^-1 ’ 
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quantities of information or of misinformation passing from the parent 
to the child, either explicitly or implicitly, in the form of evaluations or 
of criticisms of the child contribute substantially to the determination of 
the child's body of beliefs about himself, and which may be held 
throughout adult as well as early life In tlie terminology of Sullivan, 
the self (or the concept that one maintains about the self) is made up 
of “reflected appraisals” of significant others In early life the child 
through lack of equipment and experience is hardly capable of genuine 
self appraisal or evaluation, so that be cannot help but see himself in 
relation to tlie estimates of him as made by parents and other signifi- 
cant adults on a day to day basis This is, of course, another way of 
asserting that once a sufficient accumulation of misinformation has been 
received, furtlier corrective data— beyond the point m time by which 
such an accumulation may have taken place— may tend to lose its weight 
as evidence against the earlier distortions 

In extreme paranoid psychopadiology, we may say that the inability 
of a patient to modify a paranoid probabihty or degree of bebef of unity 
despite attempts to bnng before him corrective data in the course of 
intensive psychotherapy or psychoanalysis (or, m general, in situations 
subsequent to the early disabling ones) may be regarded as consistent 
with the result from Bayes’ theorem, which states that a prior probability 
of unity (or zero) foredooms the postenor probability to the same value, 
regardless of the quantity of data added In such a case the scientific, or 
“normal,” postulate, that the probability of an empirical proposition 
should never be zero or unity for the reason that no amount of addi- 
tional evidence can then change its probability, is not or cannot he 
accepted by the patient A less pessimistic view of the possible influence 
of corrective data is inferred when it is assumed that the prior paranoid 
probability is not quite unity (or zero) For then, the posterior prob- 
ability on tlie new data represents an actual correction of the prior 
probability, and as the amount of corrective data grows indefinitely 
large, the posterior probability becomes independent of the prior prob- 
ability In practice, of course, it is not very likely that the psycho 
therapist ever reaches this goal or even comes very close to it Not only 
are corrective data necessarily limited to a finite number in anyone’s 
lifetime, but the rate at which correcUve data are successfully transmitted, 
at least under present teclimques, appears to be of the magnitude which 
requires considerable calendar time to effect a noticeable change m 
cxiicclation 

The importance of pnor data m relation to expectation in psycho 
pathological states is, of course, not limited to the development of 
paranoid processes As a second example, one can consider tlie develop- 
ment of neurosis in a person whose upbringing includes a steady incul- 
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kmd, earlier relevant expectation may be so firmly entrenched as not to 
be easily modified by such negative experiences On the other hand, after 
meeting with repeated frustrations of a kind, he may begin to obtain 
a more realistic picture of the pessimistic probability associated with a 
particular kind of situation However, this does not imply that he will 
necessarily change his behavior or outlook, for its pattern was developed 
not simply for the expectation of a reward in a specific situation or in 
kinds of situations but also involves more ultimate considerations such 
as an implicit fear of punishment for being bad, or inconsiderate, or 
going against parental wishes, et cetera Furthermore, it would not be 
unlikely for a kind of paranoic coloring to exist at least to the extent that 
there would be something wrong with the girl who wouldn’t date the 
son, et cetera This would of course tend to reinforce the basis of neurotic 
expectation and belief 

Although it IS by no means certain that the person whose expectations 
we have been discussing thus far need have developed an acute neurosis, 
let us assume that whatever furdier combination of circumstances are 
sufficient to bring about an acute neurosis, as manifest by the particular 
s>’mptomatology to be discussed in outline below, did actually prevail 
First, let us review the subjects view of himself in relation to 
the state of mmd and expectancies which he holds prior to the onset of 
his symptoms At the outset, he considers himself to be a person with 
a very high degree of morality about which he feels quite righteous, he 
IS not aware of any deep feelings, latent or otherwise, of resentment, 
hostility or hatred, particularly against his mother whose standards and 
ideal, and their concomittant masochistic manifestations, he holds m 
high regard He feels he is incapable of hurting anyone Although things 
have not gone too well lately, he is still optimistic about ‘meeting the 
nght girl and his expectations for a good life, a happy marriage, and 
so on, run higji Although he may be a person endowed with other 
admirable qualities such as, for example, a high degree of intelligence, 
a good sense of humor, and so on, the essential factor in his estimate of 
a favorable or worthy future is his conception of his morality 
Wo may again summarize by stating tliat our subjects’ state of mind 

1 Places a very great emphasis upon morality as taught and prac- 
ticed by his mother and that 

2 His belief that he conforms to these moral standards 

3 Leads to his high degree of expectation of a favorable future 

Now, given a state of mind summarized by (1) and (2) and leading 

to the expectation (3), any strong or dramatic evidence repeatedly be- 
coming manifest to the subject, which would deny (2) while leaving 
(1) unaltered could obviously have serious repercussions for the in- 
dividual ^Vhen such evidence takes the form of a sudden onset of 



613 


rhassin • Probability Processes 

:i -.r” 5“ 

The prevenuon or 'f f ",„,y .s the 
IS, of course, only P“ ' j the beginning various de 

symptoms wears off (whet _tal change, or th ® \ there 

nuL an al«^ 
fenses bu.lt up by tl.e „,t.ng tendency “ ^^t 

will still be a stron^g and d . ab.hty to m aversely 

the old body of behefs-alt^mug ^ S^tnlie! and their mten 

(.e, the old neurotogen e vjy^^ =y”'P“”’\;ttde change ni the old 
uitli the frequency with comparatively^ expect a 

sitv Tliat IS, as long as there ”an™s'S prm 

b^y of beliefs W'ow'ng ' neurotogenic' actio^^^J neurotic action 

shifting bach and f“‘VoTd body of and not supportive 

«»;r. 

noted, may be consi to ano*or Symptomatic 

from one set or body ^ neurotic (i healthy pat ® ^^japy the 

from both neurotog me an^^^^ norm^ or^^^^^ of P^fa new Lhef 
action and behavior ^^“7" rti^easonableness of To 

with the new body o^^ only d ^ mtollecuf 

patient, in genera , P , ^ being o\> ^ only t ^ mean that 

L body of beliefs terms be «Sthe latmr 'VOuW pellet 

hat extent, m P^^S or ewodono ’ ^ance i^'* ‘ „tellectuil sense 
nsight rather than true m a«o in an mte as 

■ : patient is capable ^ ^^^^p,.ng d S„on of de^es 

jy of beliefs as wel ey c to non 


e patient is ca^j accepn“& jerion ox « & 

phenomena wh ^ general, do enter on . observations 

character structure’ ' j „ot to ^df, on 

grained behef-par' Sobefs nbont 
correcuve statement B 



612 


Mmd as Method 


break-through of repressed material occurred out of the context of 
complex of beliefs and utilities whose validity was challenged, in pai 
y means of anxiety producing obsessional symptoms Certain of tl 
n'^hf h his beliefs about himself 

nrobah^bil unaltered That is. his condition 

S condtis but the s, 

utes f h’ has changed, or he attril 

Xeslonfuhn ‘u of his hostil 

fear of beinu 1 “ "’""P^omatic effects such as extreme fatigu, 

S rf mavL“ TV/TT consequent avoidance)! e 

honing m acrda P-^ontmg the subject from func 

sZtomatrnrl “ I" ““^er variou 

rgerof l fa eTf% Probabilities are n, 

fliey "reasonablv’ sb M “f determining his course of action a 

no™ HoweveXfon ‘"/ocordance with the Bayes Ramsey Savagt 

d-d lead to diffiLltiesTn life of '^ohef. 

neurosis, then the inability to ar^ 

considered as something o*er than s" “cordance with them may be 
conditions following thf onset of suchT rrrationality (Under optimal 
the availability and snbcor. •. ^ neurosis— as, for example, with 

old body of beliefs undergoTs"a banT P^y^hh^onlytio therapy-the 
and subjective probabilities and ^“""“'‘on to a new set of beliefs 
With tliem ) ’ accompanied by actions consistent 

Sidered, in effect, as^*^ ch!dfenm\!f ™ neurosis may thus be con 
rather than as a simnle inmn f ^ *^nsciousIy held body of beliefs 
parently, however, the price paid foTri, hehef and action Ap- 

quantities of misinformation and m accumulation of intensive 

m combimtion willi the occurrer,oi''^'^r'j° ? neurotogenic nature 


in combination willi the occurrencTorT f A “®”rotogenic nature 
severe to produce an acute neurosis .s ^ y f° "f^y ®™nts sufficiently 
obsessional svmntnms . the meaning of the 


obsessional symptoms experienced bv^^.^ meaning of the 

IS obscure to him, and from his ®''g“"g neurosis 

fully inconsistent He does not seeTho^^*^ 

unwanted thoughts of murder as a ™ b S' °f obsessional and 
repression and tlie body of beliefs “P'°®'Ou against past 

to them " developed in relation 


matched by a ramplefe duav^fo”fes Tbf f °f f’®'‘®f® 
as a basis for action Howevr^I d™t vX! °f >’““'“y 
extremely hostile acts which are the subject of tKost T 
his obsessional fantasies It is also relevant to what mT 

(u„deraddferentbodyofbe..efs)asase7o?i;t:V^^^^^^^^ 


Chassm • Prcbab,hUj Fracesses 


613 

Chassm • „ , „ 

II , -pts of resentment But this is 
and less devastabng thoughts as we thoughts as a basis for 

simply a continuation of not ^ onset of the symptoms 

action) contrary to tlie old set of belie support 

of an acute neurosis, m genera . ten« P 

of. or in duect opposition o old body u,a belmfs 

The prevention or inhibiti ^ acute intensity 

1S.S co'urse. only P-bal 

symptoms wears oil ental change, or throug van 

or under an alleviatmg env jjie obsessional ®y™P ^vith 

fenses built up by tlie su .j^g tendency to act m e 

will stiU be a an ^ the ability to mam ,nversely 

the old body of behefs-ahboug ^ “ ndTheir mten 

(le. the old neurotogenicjvay^^ symptoms reap^^^ *e old 

with the frequency with comparatively ht ^ ct a 

sity Tlial IS. as long as dime is^^^^ neurosis one m^y^^^^ 

body of beliefs foHo'v'ng ^^^jugenic action ( - action 

shifting bach and ^ body of beliefs) to ^ supportive 

cipallyconsistentwidi be oldW 

or inaction, as a produc vehoanalysis. as has been 

of the old beliefs nsychotherapy or t.njiation m the py*®" 

The goal of intensive the ^f/^Torresponding chang 

noted, may be considered t^^^ another, a"^ ‘ ^^^utic, as used here) 
from one set or body o neurotic (i « . ^^hy pattern consis 

from both neurotogenic and " “ ut' e of psyobotberapy ^ 

action and behavior to a mo ,he P, of a new belmf 

with the new body o ^e only ‘be t accordance wi b d Jo 

the patient is cap accep^i^S ^ tprion of degre 

body of beliefs as we 1 jt^msey cri ^nugW j „ew 

Thus, in this 'yy^ rXthemitenoii^ techniques 

measured by action « a^^^^ jhe old W essentn‘'y ^ ^„uct 

The procedures sychoanalytm b count absorbed 

ones in the cours , unco ^ of nusm ^ntl rclatct 

directed toward prov dmg ^^^ irtemcssion Tcvclopmcnt of 

the earlier accumulaPou i^ lrrnuUcn and J cu- 

withm a concomdtan‘^„,t,ute to t^ die ^„_b> ^ siiupk 

phenomena whic cneral, do , tenon “ “ j^ations abo 

character stmetur^fdy »ot *<> *:e-s self, ones obs 
grained belief P pehefs abo 
corrective statement b 



014 Mind as Method 

others, and one’s way of relating to others are hardly distinguishable 
from ‘feelings," and depending on how deeply rooted a feeling may be, 
the mere presentation of a fact to contradict the validity of the feeling 
may have very little, if any, effect on changing it It has a better chance 
of being changed, however, if evidence against it continues to accumu- 
late, and if the evidence is likewise ‘felt” or effective The first of these 
conditions may be regarded as essentially statistical, and a consequence 
of Bayes’ theorem which transforms prior probabilities to posterior prob- 
abilities on the basis of the accumulation of new data The second con- 
dition, that of making the new data effective, is the technical problem of 
psychoanalytic therapy 

In this regard tlie function of psychotherapeutic technique in relation 
to the statistical aspects of the process of psychotherapy is the presenta- 
tion or representation of pertinent segments of data, such as had pre- 
Mously been kept out of awareness through the barriers of anviety, repres- 
sion, and related phenomena, and which therefore could not have altered 
tlic engrained body of beliefs and its associated probabilities This applies 
whether technique is directed, e g , toward the recollection of childhood 
memories and fantasies in the resolution of Oedipal conflicts (in which 
CISC the emphasis is upon the correction of data near the beginning of 
the development of the neurotogemc body of beliefs) or whether tech- 
nique IS focused upon ongoing interpersonal transactions, the emphasis 
then being upon the correction of inferences about current data, such 
inferences being rooted m the old body of beliefs While psychotherapy 
is obviously more than a simple statistical matter, its statistical aspects 
may be considered as relevant to questions such as those dealmg with 
the amount of therapeutic effort necessary to effect desired transforma- 
tions of subjcctue prob'ibiUties One can reasonably state that the ques- 
tion of calendar lime, or the order of the number of items of data needed 
for such transformations will depend upon tlie extent to which the prior 
psjchopathogcnic body of beliefs are engrained The amount of psycho 
therapeutic intervention required would thus vary directly with tlie dis- 
parity between relevant prior probabihUes and the corresponding de- 
sired posterior probabilities winch are sought in tlie Uansformation to 
a new body of beliefs 

Tlic idci that personality' processes and individual psychopathology 
have essential stochastic, or statistical properties has many important 
implications for the application of the principles of experimental design 
to research m clinical psychology and psychiatry As these implications 
are discussed m some detail in other publications, a brief outline of some 
of the mam points which arc involved will be given here^* 

IS For a licUiIcd development of vonous aspects of these implications the reader 
is icfrnrd to the foUovvinc publicatioas 
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of individual psychotherapy, die statistical analysis of interpersonal 
fields and their shifts over tune are areas of investigation which can only 
be handled adequately m the framework of the frequent repetition of 
observations 

In many applications of probability theory and statistics there is 
relatively little concern over the philosophical foundations of probability 
A primary goal of statistical design in these areas is the achievement of 
a high degree of objectivity to the extent that the results of a study or 
experiment can be made to stand on its own, i e , that its implications 
are specific and equally clear to all qualified investigators Such a goal 
seems often at least approximated m many areas, e g , m agricultural 
experimentation, m industrial quality control, in census work, etc 

Reference was made earlier in this paper to particular difficulties 
encountered in the application of statistics and probability to the data of 
psychiatry and clinical psychology Many of the factors which contribute 
to dns difficulty are well known They include phenomena of participant- 
observation with their accompanying Heisenberg effects, so that many 
of the observations of clinical psychiatry must be made withm the frame- 
work of interpersonal fields generated by both the observer and the sub- 
ject (the conventionality of this dichotomy is well acknowledged) Ob- 
server A may differ from observer B m his evaluation of patient X and 
such differences may be a function of differences of one kind or another 
between A and B 

The concept of a body of beliefs discussed earlier m specific reference 
to neurotogenic processes obviously has a broader application It may be 
extended more generally to an explication or interpretation of personality 
processes This would be consistent with Good’s use of body of beliefs 
and slate of mind in his subjectivist axiomatization of probability theory, 
and witli the earlier relevant observntions of Ramsey as were noted 
above It is clear m this connection tliat participant observation as an 
essential aspect of the study of interpersonal and psychoanalytic pro- 
cesses inevitably involves the question of interpersonal differences in the 
interpretation and influencing of the data under study Particular differ- 
ences m the liandhng of such data resulting from differences in such 
factors as previous experience, personality, training, and theoretical onen- 

19 Tlic method of frequent obscr>ations on each patient over time is known as 
the intenjive design, m contrast to the use of extensive for the design which is based 
on end point observations alone A distinction between this and the longitudinal cross- 
scctioiuil dichotomy is that an intensive design can have cross sectional aspects, as 
when for cxiinple, daily observations arc made on each of thirty patients on a ward, 
and tlie duly trend of ward mosement (or of the movement of subgroups within a 
ward) irc anilyTcd over specified penods— m addition to the statistical analysis of 
the dita of cnch pnticnt on the ward 

20 Sec for example, Hans Stnipp, PsycJiotJicraplsts In Action. Cnine and Stratton, 
Sew )iork, in pre*ss 
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workers in clinical psychiatry is a long way oflE at best. Premature at- 
tempts to achieve such a pure objectivity seems doomed to frustration, 
as this cannot take place before a great deal more of systematic re- 
search effort is expended upon the exploration of interpersonal differences 
as an integral part of the understanding of the data of clinical psychiatry. 
This does not mean, however, that to be useful all research in the field of 
clinical psychiatry must deal with interpersonal differences between 
investigators. It is in the context of the development of stochastic models 
within a given theoretical structure or personality process that Good’s 
contention that the purpose of probability theory is the valid extension of 
a body of beliefs becomes particularly meaningful. It seems to me that 
the failure to accept such a philosophy of probability, particularly within 
the subject matter that has been discussed, may be rooted in the same 
kind of insecurity which earlier found difficulty in accepting probability 
itself as the science of uncertainty. 
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workers in clinical psychiatry is a long way o£F at best. Premature at- 
tempts to achieve such a pure objectivity seems doomed to frustration, 
as Ais cannot take place before a great deal more of systematic re- 
search effort is expended upon the exploration of interpersonal differences 
as an integral part of the understanding of the data of clinical psychiatry. 
This does not mean, however, that to be useful all research in the field of 
clinical psychiatry must deal with interpersonal differences between 
investigators. It is in the context of the development of stochastic models 
within a given theoretical structure or personality process that Good’s 
contention that the purpose of probability theory is the valid extension of 
a body of beliefs becomes particularly meaningful. It seems to me that 
the failure to accept such a philosophy of probability, particularly within 
the subject matter that has been discussed, may be rooted in the same 
kind of insecurity which earlier found difficulty in accepting probability 
itself as the science of uncertainty. 
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the psychologist There is no reason why they should be Yet much of 
importance is lost, and avoidable mistakes can occur, i£ psychologists 
reject tlie methods, use them in a grudging or apologetic way, or adopt 
an attitude of mind not alerted to their use 

The low status of introspection has resulted partly from the doctrine 
of early behaviorism, its derivatives like behavior theory, and their effects 
on modern thinking It was in 1913 that John B Watson presented what 
might be called the manifesto of the behaviorist movement He argued 
tliat psychology should be ‘a purely objective experimental branch of 
natural science’, it should concern itself with “the predicfaon and control 
of behavior”, the psychologist should no longer interest himself in ‘ inter- 
pretation m terms of consciousness,” and introspection should no longer 
play an essential part among his methods (Watson, 1913, p 158) 

Wanted babies have been known to disappear with unwanted bath- 
ivaterl Failure to employ introspection where necessary can result in 
tlie loss of information of which it seems rational to take account Even 
in tlie same year as Watson’s manifesto, a distinguished psychologist 
much in sympathy with attempts to make psychology more “objective” 
sounded this note of caution It is a wise instinct which science has 
always followed to glean information wherever it can be found ” ( Angell, 
1913, p 269, Italics mine ) The progress of human knowledge has, from 
time to time, been impeded by those who felt some inner urge to pro- 
scribe certain techniques, or to forbid others to investigate subject mat- 
ter in which they, themselves, were not interested Watson represented a 
tradition of tins kind, a tradition whose strengths and weaknesses were 
assessed by a leadmg contemporary theonst when he said ‘ These men 
were narrow, they were wrong, and without them, without the simpli- 
fication they achieved, modem psychology would not exist” (Hebb, 
1953, p 101 ) Others of the same intellectual tradition now expound a 
more mellow doctrine Thus, Spence (1948) points out that few psychol- 
ogists would today label themselves “behavionsts he himself is even 
prepared-though without much apparent enthusiasm-to find a place 
for introspection among tlie methods of psychology in the guise of 
“verbal report” people’s verbal reports are, after all, a form of behavior 
Writing as a historian of psychology. Boring expresses tlie view that 
“introspection is still willi us, doing its business under various aliases, of 
\\hich verbal report is one” (Boring, 1953, p 169, italics his ) 

A more positive attitude toward introspection is to be found in some 
modem philosophers, for example, Carnap, who argues that the behavior- 
ists “lot'll rejection of introspection was unwarranted” Wliile severely 
critical of narrow introspcctionism, Carnap regards the introspective 
method itself, though limited by its subjectivity, as “a legitimate source 
of knowledge” (Camap, 1956, pp 70-71) This represents essentially 
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like Watson rebelled, they did so against this and certain related kinds 
of systematic mtrospecUon Other revolts were in progress, or shortly 
to occur 

Some of the related bnds of systematic introspection themselves 
deviated considerably from the “classical” methods of Wundt Another 
of Wundt’s pupils, Kulpe, and the group he gathered round him at 
Wurzburg presented such a deviation The Wurzburg School was much 
concerned with the psychology of thinking in approaching this subject 
matter Kulpe and his colleagues found it necessary to modify the 
Wundtian methods Thus, Watt, in studying the process of association 
developed his ^method of fracUonatton** In this the total period under 
introspective study would be divided into definite stages repeated intro- 
spections would now be conducted, emphasis being placed on one or 
other of these stages at each repetition Another leading Wurzburg m- 
vestigator, Ach, employed hypnotism in setting up certain processes 
which were then studied introspectively Like Wundt at the Leipzig 
laboratory, tlie Wurzburg investigators used subjects trained to intro- 
spect Thus Buhler, m studying thinking, based his findings on the 
introspective reports of only two subjects Kulpe himself, and Durr 
The Wurzburg investigators differed from Wundt in rejecting his kind 
of analysis into elements, m introducing additional techniques of their 
own, and m being concerned with somewhat different phenomena of 
mental life 

Interest in a different subject matter has, from time to time, resulted 
m modification of the methods of introspection employed This is even 
more apparent in the Gestalt school, which became concerned with the 
psychology of perception The emphasis of Wertheimer and his col- 
leagues was on the necessity to adopt a naive attitude to the phenomena 
of ordinary experience rather than upon training in introspection They 
were interested in how people in general perceive size, shape, color, 
movement, etc , and not with introspections by trained observers who 
had learned Wundtian or other conventions of analysis We shall be 
concerned with illustrations of the Gestalt type of introspection m a 
later section 

Introspection contributed much to the development of laboratory 
experimentation in psychology it had other methods to contnbute to 
what is now the repertoire of methods of the modem psychologist Francis 
Gilton (1822-1911) was not only the author of the questionnaire, but 
has been called the founder of the method of mental testing Like labora- 
tory experimentation, this second important method may be said to have 
emerged from introspective studies Gallon used tlie questionnaire as 
an instrument for studying differences bet\veen people He employed 
it m eliciting differences of subjective experience that emerged from 
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spective self examination, important because it composed the first 
psychoanalysis, have been preserved (Bonaparte, M, Freud, A, and 

Kris, E , eds , 1954 ) „ , 

Despite the emphasis which they placed upon unconscious mental 
life It IS to be noted that Freud and his colleagues drew heavily upon 
introspecUve data Rather too much seems to have been made of the 
argument that because psychoanalysis drew attention to unconscious 
aspects of motivation this gives some peculiar justification for abandon- 
ing the use of the introspective method As O’Neill (1957) has wisely 
pointed out, even if some phenomena of mental life do not readily lend 
themselves for study by ordinary mtrospection, these are not grounds 
for giving up the study of those diat do so lend themselves Special 
techniques like hypnotism and free association may have been necessary 
to make available certain phenomena for introspective study, and it was 
piecisely these techniques that Freud developed Again, Freuds own 
work depends upon ordinary introspection to a greater extent than is 
often admitted. The Interpretation of Dreams itself consists largely of an 
introspective study conducted by Freud A psychoanalysis involves a 
study of how tlie processes of association work in the patient, and an 
imparting to the patient of self underdtanding on the basis of this study 
In particular, in this situation, the patient is instructed in the ways in 
which resistances and self deceptive strategies operate and impede his 
associative activity 

Despite obvious differences, there are certain similarities between the 
metliods of Wundt and of Freud If Wundt taught his students to intro 
spect according to certain rules, Freud trained his patients and students 
to understand tlieir o^vn thmkmg, emotion, and motivation A "strength- 
ening of the ego”— a standing back from feelings and emotional involve- 
ments of a half understood kmd— was the goal of his training Much of 
Freuds work was concerned with finding out new things about mental 
life, rather than with narrowly therapeutic aims, this is, for example* Isss 
obviously so in the work of Adler than m that of Freud If the psycho 
analysts sought to extend and adopt introspective methods for the study 
of complex problems of motivation and emohon, they brought a rather 
characteristic emphasis to the investigation of this subject matter Whem 
as often happens, an intelligent, sophisticated, and highly educate 
individual comes to be psychoanalyzed the analyst often needs to devote 
much time to discouraging such a person’s tendencies to intellectuahze 
In this respect Freudian analysts actively seek to discourage intellectual 
activity of the very sort which Wundt and other earlier mtrospectionists 
seem to ha\ e fostered Psychoanalysts have adopted the working principle 
that premature verbalizations can impede the subject’s understanding of 
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absence of such evidence it seems reasonable to retain introspective 
reports by others when they provide data not elsewhere available An 
illustration may be taken of this kind of mtrospection 

The Russian novelist Dostoevsky, whom incidentally Nietzsche assessed 
as ‘the only psychologist from whom 1 had anything to learn,” was not a 
professional psychologist His wntmgs of hfe in a Sibenan convict settlement 
provide biographical and introspective data of value to the understanding of 
desociahsation and regression {The House of the Dead) Elsewhere he re 
cords the subjective expenences which occur previous to an epileptic attack 
{The Idiot) As Dostoevsky was himself epileptic there is reason to beheve 
he was drawing on his own introspections Elsewhere {The Gambler) he takes 
tlie reader into the subjective expenences of an individual strugghng with a 
vice from which he cannot free himself, biographical data again suggest 
sources m Dostoevsky’s own hfe history Yet elsewhere the novehst portrays 
the thoughts and feehngs of a hardened cnmmal {Letters from the Under- 
world)^ and of an individual who expenences dissociation of personahty 
{The Brothers Karamazov) 

Psychologists may vary m their assessment of the value of data of 
these kinds Many would probably accept the view that at least as a 
starting point, and so far as it assists m formulating hypotheses which 
can be tested in other ways, such information merits consideration 


The Problem of Empathy 

Before summarizing these various methods of 2ntrospect20Ti and dis- 
cussing data obtained from them, mention will be made of the possible 
value of introspection from the standpoint of empathy The word “em 
pathy is here taken to denote imaginative identification with a person 
that permits fuller understanding of his mental life As the writers 
of one psychological dictionary put it, empathy involves an implicit 
“I see how you feel” (English and English, 1958, p 178 ) 

From time to time psychologists have sought ways of extending 
their knowledge of forms of mental hfe other than tliose with which 
they habitually live Thus some investigators of blind people have them- 
selves worn opaque glasses for periods of Ume, in order to be able to 
empathize with the problems of the blind One investigator who at- 
tempted this reported that she had herself gained experience of what it 
felt like to be blind this experience itself had value to her work over 
and abo\e anything she could verbally communicate about it One of 
the more difficult tasks of empathy is to achieve some understanding 
of what the subjective experiences of psychosis arc like as Kretschmer 
put it ‘ die pane of glass is always tlicre** to divide tlie psychotic from 
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tinctions between “observation” and “introspection” become difficult to 
maintain. 

To refer back to our brief historical survey we may first contrast 
the systematic methods of “classical introspection” with those of a 
relatively unsystematic kind. Secondly, the use of trained introspection- 
ists differs from the work of the Gestalt psychologists and others who 
sought, by introspection, to study the phenomena of naive human 
experience. Thirdly, introspections may be classified by the circum- 
stances in which they are obtained: the laboratory, the clinic, the analytic 
situation, and daily life. Fourthly, some introspection is carried out 
mainly for communication to the experimenter, while in other cases it 
is carried out partly or largely to extend the investigator s own empathic 
understanding. Fifthly, introspection under normal circumstances may 
be contrasted with the use of the method in special, experimentally pro- 
duced circumstances: those produced by drugs, sensory deprivation, 
hypnosis, etc. Sixthly, we may contrast introspections made or elicited 
by trained psychologists from those made or elicited by others. 

From these variations of method we may turn to the use of introspec- 
tion in a number of areas of psychology, to which they have contributed 
useful information. Such illustration must necessarily be representative 
rather than exhaustive. 


The Phenomena of Human Experience 

Human psychology has been defined as “the science of human experi- 
ence and behavior.” (Thouless 1951, p. 1.) Such a definition leads us to 
expect an interest by psychologists in such processes as thought, imag- 
ination, perception, emotion, and motivation. The psychologist is likely 
to be found applying his results in industrial, military, educational, or 
other ways. His metliods of investigation will include mental measure- 
ment and experimentation. From this subject matter it will now be our 
task to illustrate the use of introspective methods in each of these areas. 

Thinking and Imagination 

Brief reference has been made to Galton s work on individual differ- 
ences in dunking. We have noted their historical importance in relation 
to the development of questionnaire and mental testing methods. Gal- 
lon's work has greatly enlarged our perspective toward the possibilities 
of mental life widely different from our own: he was himself surprised 
at some of tlie hidden differences between people which emerged, and 
records a parochial kind of tolerant incredulity on the part of many of 
his sub/ccts. nicy have not been alone in axliibiting resistance to recog- 
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extremely common, lacks an accepted name This is the expenence of 
“falling' and waking with a start when dropping off to sleep, it was 
commoner even than dejd. vu and occurred with 75 per cent of our 
subjects The other phenomenon involves an impression of a change 
in the shape and/or size of one’s body This experience— "disturbances 
of the body image”— occurs in a variety of abnormal states but it also 
appears to occur quite frequently to normal individuals in the hypna- 
gogic state There are numerous ways m which a study of these phe- 
nomena may prove of importance to subsequent investigation and 
theory Not least important is the light which a closer study of these 
normal phenomena may help to throw upon the understanding of the 
abnormal 

People are aware of their dreams by introspection, or retrospection 
on return to the state of wakefulness The word “unconscious” should 
not mislead us the Freudian use of this word is an explanatory concept, 
and bears no simple relation to wavs m wbieb one is ‘nnconscious” 
while asleep For tins reason some mvestigators have preferred to speak 
of sleep as a "subconscious” rather than "unconscious” mental state The 
introspections of individuals m other subconscious states, for example 
those of dissociation, have been employed by Morton Prince (1922) 
It IS also, with some people, possible to obtain introspections from the 
sleeper The writer has observed this on two occasions, and valuable 
data may emerge from studies of the introspections of sleeping persons 
who have answered affirmatively, while asleep, to the question “Are 
you asleep?" Such introspective study may help to illuminate under- 
standing of the functioning of neurological processes available to the 
sleeper Dreammg rtself has been regarded by various investigators, 
including Freud, as the thinking of the sleeping state in such thinking 
mental imagery plays an obviously important part Investigations have 
shown tliat imagery of tlie visual, auditory, tactile, motor, olfactory, and 
gustatory sense modalities can occur in dreams the commonest form of 
dream involves both the visual and the auditory image (Ramsey, 1953 ) 
Arguments as to whether people do or do not dream in color rank 
witli generalizations about the relations of imagery to thinking They 
are monuments to that attitude of mind which remains impervious to 
the fact that individuals differ Some people report visual dreams and 
others do not, but most people do Among those who do appear to 
dream visually the majority report that these dreams are achromatic, 
although colored dreams are not uncommon, there is some evidence of 
a sex difference in that women may dream in color more often tlian men 
( Ramsey, 1953 ) As is to be expected the dreams of the congenitally 
bhnd are bereft of visual imagery, and those of the congenitally deaf 
lack auditory images Kimmins (1937) reports evidence tliat mdividuals 
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Katz (1935) has been concerned with the different ways in which colours 
present themselves to perceptual expenence There are surface colours (eg, 
the blue of the cover of the book beside my desk) , film colours (e g , the blue 
of the sky) , and volume colours (e g , the blue of a copper sulphate solution) 

The Gestahsts were not so invariably bereft of interest m individual 
differences as their critics have sometimes supposed Katz deals with 
one case of a lesion of the occipital lobe, m which the patient was found 
to have lost his ability to perceive surface colors Colored surfaces had, 
in general, the appearance of film colors for example, when reaching 
out to touch a surface the patient would have the experience of reaching 
tnto the color 

The introspective method has contnbuted to the study of color 
blmdness It was in 1798 that John Dalton reported on the then unnamed 
oddities of his own color perception 

Woollen yarn dyed crimson or dark blue is the same to me red and 
scarlet form a genus for me totally different from pink the face of i 
hurel la'll is a good match for a stick of red sealing wax (Dalton, 1798, pp 
104 105 ) 

It was with these first systematic introspections of Dalton that the study 
of color blindness began we now have a specific name for Dalton's kind 
of color vision defect, namely “protanopia” While it is important to 
know that the protanope has a point of maximum sensitivity on the spec- 
trum at 540 millimicrons, and that his spectrum is shortened at the red 
end in ways that can be quantitatively defined, this is not enough We 
may still be cunous about accompanying subjective experiences and 
problems of adjustment, and how diese may differ from those in deuter 
anopia, tritanopia, and m the rather numerous subtypes of color blind 
ness now known to exist Such information can be ascertained by asking 
such people and by seeking their introspections when confronted with 
stimuli of various hues The subjective experiences of the deuteranope 
differ from those of Dalton 

The popular name green blindness’ while an oversimplification is not 
wholly inappropriate for the deuteranope One such individual studied by the 
writer, confessed his mabihty to form any concept for green it was evident 
that he thought in terms of bnghtncss—blacks greys and whites— when green 
was involved He would, on occasion, quite argumentatively insist that a 
dark green object was “black and a bght green object “white ' Like those of 
normal color vision he could distinguish blues and yellows from bnghtness 
\et he confessed himself unable to appreciate how anybody could regard 
green as “different" from brightness in any similar kind of way 
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by circumstances If one tnes to study which circumstances provoke 
anger, or other emotions, it soon becomes evident that it is tlie indi- 
vidual’s perception of the situation, and not the situation itself, which 
leads to the emotion One may become angry if one believes oneself 
to be thwarted or threatened, and frightened if one apprehends the 
situation as dangerous Provocation is a special case of perception and, 
not infrequently, of misperception, as when, for example, a person is 
mistaken m assessing the actions of other people as threatening or in- 
sulting The writer has attempted a study of anger from this standpoint 
of provocation, and a similar investigation of fear is now in progress at 
this university (Garwood, 1961 ) A very profitable method m this field 
IS to seek descriptions of spectiic occasions on which the emotion under 
study has been experienced, and to obtain relevant details about what 
happened, what the subject felt, and did A further difficulty of proced- 
ures of too behavioristic a kind is apparent in the case of anger Investi- 
gation shows that the commonest reaction to experienced anger, at 
least m the group investigated, was to suppress verbal reactions alto- 
gether— that is not to express the emotion in any way objective methods 
are thus likely to result in substantial losses of data about an emotion 
(McKellar, 1949 ) 

In the next section we shall be concerned with similar methods of 
investigation which have been developed independently, and employed 
extensively in the field of applied psychology, notably by Flanagan 
(1954), and will now be discussed 

Applied Psychology 

Flanagans “critical incident technique” has had both military and 
industrial applications It has involved obtaining retrospective reports 
of a large number of specific incidents of relevance to aviation, or selec- 
tion techniques 

Thus pilots returning from combat would be asked to report specific occa- 
sions on which they experienced acute disonentation or other such phenomena 
Circumstances surrounding the incidents would then be investigated, and on 
the basis of analysis of many such incidents, recommendabons would be made 
for the redesign of cockpits, instrument panels, etc In the industrial situation, 
workmen or foremen would be asked to rewird specific occasions when they 
observed a foreman do something which they felt to be an example of good 
foremanship Incidents of bad foremanship would be collected in the same 
way Selccbon and training programmes would be set up, and validated, on 
the basis of principles which emerged from analysis of these enbeal incidents 

Tlie critical incidents technique raises again the difficulty of making a 
slnrji distinction bet\veen observation and mlrospecbon Flanagan and 
his colleagues have made skillful use not only of biographical mforma- 
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which imagery differences may well be important One can also think 
of occupations, for example, those of professional anatomist, surgeon, 
carpenter, metallurgist, m which absence of visual imagery might prove 
to be a serious disadvantage Recent investigations have shown that 
important relations may exist between EEC records of electrical rhythms 
of the brain, mental unagery, and psychometric measures (Stewart and 
Macfarlane Smith, 1959 ) It is probable that subsequent research on 
imagery will involve a combined use of experimental, psychometric, 
and introspective methods 


The Methods of Psychology 

When Darwin formulated his theory of evolution by natural selec 
tion it has been said of this time that ‘ the storehouse of knowledge 
was fairly bursting for want of a generahzation ’ No such statement can 
be made of psychology today Solid advances have certainly been 
achieved m some areas m others we are extremely deficient in basic, 
elementary observations To some extent the ethologists like Tinbergen 
and Lorenz have reintroduced the methods of the naturalist mto psy 
chology Yet in many areas of the subject there is a serious need for a 
generally large injection of the spirit of the naturalist Much patient 
work of descnphon, observation, and classification remains to be con 
ducted before more ulbmate tasks of theoretical explanation can be 
other than highly premature the psychology of thmking and of emotion 
are two fairly obvious examples Where evidence is scanty Angell’s 
dictum has relevance we should glean information wherever it can be 
found, and we should not neglect to use introspection where necessary 
Thcones may be thought of as curves on graphed paper, and obser- 
vations as the points through which such curves are drawn If observa- 
tions are few in number then a variety of quite different curves— 
numerous alternative theories-can be constructed as observations in 
crease m number the possibilities of curve drawing become more limited 
It IS in those fields of psycliology where observations are most limited 
in number that introspective methods will have much to contribute At 
\cry least tlicy may help m a preliminary way to indicate how more 
"objective" mformahon can be obtained by other methods This does 
not, of course, imply that introspective methods are irrelevant to some 
of the more developed fields of psychology In intelligence testing, for 
example, psychologists have become interested m the principles which 
determine “wrong’ answers, not just in total tests scores A readiness to 
draw on mtrospe-ctix e evidence is throwing new light upon tins, on the 
whole well developed field 
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IS cheating in some way it is often quite worth while to ask him, rather 
than resort to a more roundabout approach A TAT story, whether told 
m the laboratory or clinic, may merely turn out to be an incident from 
a film, a play, or a novel, if this is the case, the person under study is 
often more ready to admit the fact than the trainee psychologist some- 
times supposes 

What has been said of projective techniques and psychometric tests 
applies also to the method of experimentation It may well be, as Reid 
(1960) has recently said, that ‘m psychology rats became a useful 
gimmick particularly since they were not able to make comments”! The 
moral of this is not that psychologists should give up doing animal ex- 
penments * Perhaps it is that when they do use human subjects, they 
should not treat them as noncommumcatmg rats or pigeons, in the 
interests of a misguided sense of “objectivity ’ There have certainly 
been occasions when the subject— a human being, not a rat— has broken 
up the apparatus because the experimenter has given him an unreason- 
ably severe electric shock! Safeguards will occur to some it is both 
scientifically sound, and personally prudent, for the experimenter him 
self to undergo the experience as subject in his own apparatus before he 
uses it on somebody else This allows him to note and eliminate discom- 
forts and distractions, observable to the subject, which might otherwise 
rum his mam experiment A second safeguard is to require introspections 
from all subjects, and to insist on them if they are not forthcoming, these 
Nvill enable the experimenter further to refine his experimental procedure 
They may also permit the experimenter to interpret fluctuations in his 
measurements, and often suggest profitable lines of future research 
In experiments in which electric shocks are given there arises a 
special case of difficulties resulting from the extreme variations which 
human beings exhibit A shock barely noticeable to one such individual 
may be acutely painful to another This is an illustration of the principle 
tliat when conditions, as externally observed, are identical, conditions 
experienced subjectively may vary enormously Whatever else is done 
to deal witli this type of difficulty it is prudent for the experimenter to 
himself undergo tlie experience first, and to elicit introspective reports 
from all human subjects 

Introspection has an important subsidiary function to play in psy- 
chology, even when it is not the mam method employed Illustration 
of this has been taken from psychometric testing, projective techniques, 
and laboratory experimentation 

• A doctrinaire opposition to animal expenments is, m its way, as tiresome as the 
determination to oppose the use of introspection 
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he thought some of the experimenters might have had. This was the 
imagery o£ the falling asleep, or hypnagogic state. To draw such an 
analogy in words is not a verbal report of the ordinary kind, and it 
implied more than merely “read verbal reports of hypnagogic images.” 
In addition, the subject, faced with a difficult task of communication, 
was trying to say; “Should any of you happen to have visual hypnagogic 
images tliink about these; my own imagery at the moment is very 
similar.” It emerged subsequently, from a study of the journals, that 
odiers who had attempted the introspective study of mescaline imagery 
had, quite independently, resorted to the same analogy. One of these 
was Weir Mitchell (1896) whose introspections on mescaline imagery 
are, incidentally, superior to most of those that have been recorded. 
An important investigator of hypnagogic imagery. Leaning (1925) 
draws the opposite analogy. In her attempts to communicate in detail 
about the “liquid fire” and “strange luminosity” of some hypnagogic 
imagery, she quotes Weir Mitchell’s descriptions of the color and light- 
ing of mescaline images. The similarities which hold between the two 
types of phenomena have been discussed in fuller detail elsewhere. 
(Ardis and McKellar, 1956.) 

Mace’s emphasis on the place of communication in introspection is 
appropriate, but to identify such communication with “verbal report” 
seems less justified. How to communicate at all adequately can tax the 
ingenuity of the subject who may resort to various devices. Thus, one 
person in trying to explain the images or hallucinations she experienced 
when grazing into a crystal resorted to holding a photograph behind the 
sphere. She explained that here images in the crystal looked very similar 
to the photograph seen through the sphere in this way. Several of our 
subjects, both in the hypnagogic and mescaline studies, reported visual 
images they wished they had the talent to paint or draw; some attempted 
tliis. The Society for Psychical Research, London, possesses a collection 
of paintings made by Lady Berkeley of her own hypnagogic imagery; 
one of these is reproduced by Rawcliffe (1952, facing p. 14). Gallon’s 
subjects on occasion used drawings as well as verbal descriptions in 
attempts to communicate their number and date forms. Several attempts 
have been made to portray synesthesias by use of the movie film. Re- 
cently, following intensive study of monocular color blindness (Graham 
and Hsia, 1958), the colored film has been used to reproduce the visual 
world of the deuteranope so that others can understand what it is like. 

Another source of difficulty in the accurate reporting of experience is 
the time factor. The events may occur with such rapidity that the sub- 
ject’s retrospections can be highly misleading. An example of this occurs 
witli high-speed skills in which the operator may literally “not know” 
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to think in this way had persisted, though she had abandoned her attempts to 
communicate synaesthetically. 

Some forms of synesthetic thinking have come into everyday usage; 
we speak of sounds as “penetrating” colors as ‘loud,” and wines as 
“smooth,” “round,” and “velvety.” Such communications shade into others 
which become more ineflBcient and private, as when a perfume chemist 
was quoted as saying: 

Sometimes I found the scent was a little flat, a bit discordant; that it needed 
more body in the middle tones and less brass at the topi [News Chronicle, 
London, May 19, 1959.] 

Such synesthetic metaphors, involving use of words appropriate to 
another sense modality, represent one interesting device— effective or 
otherwise— to which people resort in their attempts to communicate their 
own experiences. While it may be agreed that the kinds of introspection 
of interest to science involve communication, such communication may 
be difficult. It may assume a variety of forms, and can tax both the 
vocabulary and ingenuity of the subject in a variety of ways. 


Toward a Definition of Mind 

What tlien is mind? Insofar as this is not an issue for philosophy 
tlie question points— partly at least— to the subject matter of psychology. 
This includes the phenomena of human experience and their investiga- 
tion by the methods of introspection. Illustration of such phenomena 
has included thoughts, percepts, mental images, dream life, hallucina- 
tions, and oddities of experience like d^jd vu, number forms, and syn- 
esthesia. In tlie past, introspection has had a special value in the study 
of the least developed areas of the subject, and it may be predicted that 
this will apply to the future also. Yet it may also have something to 
contribute in the more advanced parts of psychology, and we have 
noted its place in various of the applied fields: educational, military, 
clinical, and industrial. 

Psychology is concerned to describe, classify, and explain human ex- 
perience and behavior. We are learning about “mind”-so far as tlie 
word refers to subject matter of scientific interest— as we progress toward 
this understanding. It has been argued that the methods of introspection 
have a legitimate contribution to make to this task, and that investigators 
should be alerted to their use. 
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some way over time by a trace (The term trace” is used as a construct to 
explain die preservation of the effects of the prior experience over time 
It is used by many psychologists and is used by the present author in 
this limited sense and without any imphcations as to its particular neuro- 
physiological basis ) Then failure of memory at Time 2 can be attributed 
either to some modification of the trace (such that it can no longer be 
said to preserve the association) or to some difficulty in passing from 
the a portion of the trace to the b portion In this way successful remem- 
bering means that trace a arouses, activates, or redintegrates trace b 
and failure means it does not For purposes of the present discussion it 
does not matter whether one believes that failure occurs because a is 
now more strongly connected to some other trace c (competition of 
lesponse theory) or because it is no longer adequately connected to b, 
or for any other possible reason All such considerations pertain to the 
concept of association 

The problem that is neglected here is how at Time 2 trace a is 
activated, since this must happen first Of course, one may push the 
problem back by saying that trace a is connected to many other traces 
and that therefore we get to a from x, y, or z just as we get to b from a 
But very frequently what happens is that A is presented or appears as 
a stimulus at Time 2 We see the man to whom we were previously in 
troduced and must remember his name or the left hand nonsense syllable 
reappears m the memory drum and we must remember the right hand 
one that was paired with it In these cases it would be gratuitous to 
assume we get to trace a via a chain of previously formed associations 
when it IS cleat that it is the teappeanng stimulus that tuggers the 
reaction Tlius, we must explain how we get from the stimulus A to 
tlie memory trace a of tlie previously encountered A It is important to 
understand that fl as a memory trace is not the same as the A that is 
encountered again at Time 2 This point was first made by Hoffding® 
and has been elaborated by Kohler and others in recent years ^ But 
for some reason the consequences which follow inescapably from this 
analysis have not been sufficiently appreciated Hoffdmgs statement of 
the issue was as follows In order th«tt A may excite the ideas of B, C, 
D, with which it usually arises simultaneously in consciousness, it must 
first, so to speak, establish its identity Thus, A must give nse to a and 
only tlien wdl it bring forth c, cT (p 157) ® 

There are two important points here One is how the appropriate 
trace a is aroused when stimulus A occurs The other is the fact that 
the arousal of trace b depends upon tlic pnor arousal of trace a regard 
less of how the latter process occurs As to the first point the fact is 
that if A IS a novel visual shape, its image may fall m almost any position 
on tlie retina (and correspondingly its pattern of excitation may fall 
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as to be parallel to the observer’s tilted head. Recognition proved to be 
significantly superior for the untilted figures, despite the fact that they 
fell in an orientation on the retina displaced by 90 degrees from the 
original position. The tilted figures were not easily recognized despite 
the fact that they fell in a retinal orientation identical with that of 
training. The reason for the superior recognition of the untilted figures 
is that by preserving their orientation in phenomenal space they appar- 
ently preserve their phenomenal shape. The tilted figures on the otlier 
hand are phenomenally different. (A fact that itself requires an explana- 
tion, but a discussion of which would carry us too far afield.) The 
result thus represents a victory of phenomenal similarity over identity of 
anatomical locus (orientation in this case) in trace arousal. 

Of course, reference to similarity does not explain the mechanism, 
but it does point to some kind of process in which similarity is the se- 
lective factor. Duncker' compared trace arousal by similarity to reso- 
nance in physics whereby the sympathetic vibration of a body is brought 
about by sound waves which have a rate equal to the body’s natural fre- 
quency of vibration. Others might prefer to think of a scanning mechan- 
ism. Since present knowledge of neurophysiology does not encompass 
any such mechanisms the similarity hypothesis has not met with much 
enthusiasm. 

The second point can be considered more or less independently of 
the first, namely, that regardless of horn trace a is activated, it is only 
through that trace that access to trace b is possible. Of course, it can be 
argued that there is no logical necessity for this step, that stimulus A 
can redintegrate any memory or response, including b. But this argu- 
ment loses sight of the role that tlie association A-B is said to play. If 
A were directly to tap h, tlien since A has never occurred before, it 
would be a matter of pure cbance. That is to say, it is the earlier A 
(now represented as a trace) that was connected with B. Hence, if 
the concept of association is to mean anytliing, it seems inescapable 
that b is aroused when A occurs because A activates a, which, in turn, 
by virtue of some functional connection behveen A and B left behind 
from learning, now redintegrates b. The notion of the arousal of a by 
A prior to the redintegration of h has come to be known as the "Hoffding 
Function.” 

William James considered Hoffding's argument and rejected it on 
the grounds tliat 

The sensational process A and the ideational process a [trace a?] probably 
occupy essentially the same tracts. When Uic outer stimulus comes and those 
tracts vibrate \Mth the sensation A, they discharge as directly into the paths 
which lead to B as when there is no oilier stimulus and tliey only vibrate with 
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a failure m the A-B relation (In fact, in other experiments by these in- 
vestigators there was an associated content that was poorly recalled in 
the test when the intervening events were similar ) Since, however, it is 
clear from the absence of recognition that trace a is itself not aroused, it 
would seem that the locus of the disturbance is in the A— a relation The 
experiment shows that the arousal of n by A depends upon the extent to 
which they are not merely similar but are distinctively similar Kohler 
thus sees the A-a relation as a case of grouping by similarity, a grouping 
which involves a trace and a stimulus, mstead of the usual case of group 
mg of stimuli by similarity In the latter case it can also be shown that 
it IS relative or distinctive similarity which is crucial 

The experiment illustrates another important point, namely, that a 
can be aroused by a similar stimulus, i e , A need not be identical with u 
(see the discussion below of stimulus generalization) The claim that 
a IS aroused by similar and not only identical A’s brings Hoffding’s 
argument into line with Aristotle's law* of similarity, at least according 
to the wav the latter has generally been interpreted 

It is necessary to be specific about traces deposited at different times 
One must avoid something analogous to Titchener’s stimulus error The 
tendency to represent objects as having a permanent and continuous 
existence operates to prevent us from conceptualizing each instance of 
encounter with it as depositing a different trace-different if for no other 
reason than that they occur at different times and are different events 
This point can be illustrated by a problem which the author is currently 
exploring Suppose a subject is presented with the same or a similar 
stimulus on two different occasions, each presumably leaving a trace, 
in such a way that the first is not brought to mind when the second is 
shown If later the stimulus is exposed again, this time requesting recall, 
which of the t%vo traces will be aroused if the subject is not geared to 
give both? 

By way of illustrating this experimental design, a subject is shoivn 
a senes of pictures of various fruits and vegetables in color, one of which 
is an apple and another an orange TJie curcular outline of these two fig- 
ures IS identical, the only difference being in coloration The subjects 
have no trouble identifying these objects and, furthermore, when the 
second of them is shown (following several other intervening objects) 
they do not think of the first one in spile of the identical shapes Thus 
the condition is met of depositing two independent similar traces each 
at a slightly different point m time In the test situation a senes of non- 
colorcd outline dravvangs of the fruits and vegetables is shown, and the 
subject IS asked to identify those that had appeared in the first senes 
and to name them The question is, given tlic outline of the cntical 
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presumed to leave a visual trace of NIVIK and an auditory trace whicl 
corresponds to the verbal iiattem by saying NIVIK If, however, LATUI 
IS read backward, the sound pattern is given by KUTAL In a subsequen 
recognition test the list is presented again, this time at a very fast rate 
and tlic subject is to state whedier each word had occurred before o 
was new Presuinmg that the subject will not only see each word bu 
now also say each word to himself, thus yielding a stimulus similar t( 
tile previously heard word, there are two bases for recognition of word 
read forward m the traimng exposure Not so for words read backwan 
m training, because the sound yielded by LATUK m the test is quiti 
different than the sound of KUTAL from the training, only the visua 
stimulus remams tlie same for these words (see Diagram 1) Therefore 
the authors predicted that words tliat had been read forward woulc 
yield a higher recognition score than those that had been read backward 
and was indeed the case In another variation some words tliat hat 
miUally been read baclcNvard were presented m the test in reverse spelling 
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IS a current thought, it would seem plausible in the light of the fore- 
going discussion that a trace of a similar thought would be aroused 
Although m all the examples given in this paper A was a stimulus, it is 
probable that this would not be essential The emergence of a particular 
tliought on the basis of its similarity to an ongoing thought or experience 
thus becomes a major principle in accounting for the content within the 
stream of consciousness at any given moment Association would be the 
other principle It is instructive to note how often a particular idea ap 
parently is brought to mind on the basis of similarity to the immediately 
preceding idea 

The examples cited here suggest that the critical locus in recall is 
often m the A-c relation rather tlian m the A-B relation These cases 
have been emphasized because this aspect of recall has been neglected, 
but the question remains as to the relative contribution of the two rela- 
tions to forgetting m daily life In pomt of fact it would seem that the 
cause of forgetting is more frequently due to failure to get from a to b 
This IS evidenced by the fact that we generally succeed in recognizing 
the stimulus (for example, the face), which as noted above can be taken 
as proof tliat trace a has entered into the process (In fact, it is difficult 
to demonstrate failure of recognition It requires special conditions as 
in the technique used by Kohler and von Restorff described earlier ) On 
the other hand, we all too often are then unable to give the associated 
name Tlie same fact can be gleaned from the laboratory finding that 
where subsequent recognition for the ttems of a learned list remains 
excellent, recall of associations often fads 

At present we do not know ivby arousal of trace a by stimulus A 
occurs more readily or is more successful than arousal of trace b by 
associated trace a One obvious explanation is that whereas the arousal 
of a by A IS a one stage process, the arousal of b, given A, is a two stage 
process Unfortunately, this simple explanation does not do justice to 
the facts If recognition per se and recall of b following recognition were 
each about equally difficult, then of course, statistically speaking, recall 
of b given A (which we have argued presupposes recognition as the 
first step) would fail more often than would recognition alone But the 
fact is that recognition is easier (more successful) than is the recall of 
an associated content after recognition has taken place 

It IS, therefore, necessary to look more closely at the nature of the 
two relations In the case of A— B, Uic association between trace a and b 
ma> no longer exist, whereas only the preservation of trace a is neces- 
sary. for It to be aroused by A It is reasonable to suppose that correct 
associations may not remain indefinitely preserved (in tlic face of intcr- 
fertnee), whereas the component items may endure over much longer 
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James, m his very pointed question, emphasizes the very core of 
what to many of us is the essence of mmd 

If we are to extend the concept developed by Sullivan,* the archi 
tect, namely, that form follows function, then it is not inconceivable 
that the form of mmd can best be understood by its function The psychic 
apparatus of man being essentially a learning modality and involving 
the flexibility and plasticity which permits stimulus transformation, 
displacement and conservation seems endowed with the necessary 
and highly versatile capacity for transforming its structure into a variety 
of forms in order to meet those functions with which it is beset either 
in terms of external arousal or internal stimulation In essence, our minds 
are concerned with the structuring of reality both in the outer space 
around us and in the inner space of our own existence It is here that 
the sensory mput output mechanisms of behavior upon which we are 
eternally dependent become interdependently mixed with the dynamisms 
and abstracts of philosophic considerations and at times create ideational 
chaos and confusion as one dimension seems unable to be congruent 
or even tangential to the other dimension 

John Mill,t reviewing various opinions about belief as it relates to 
the perception of reality made the following observation 

What IS the difference to our mmds between thinking of a reality and 
representing to ourselves an imaginary picture? I confess I can see no escape 
from the opinion that the distinction is ultimate and primordial There is no 
more difficulty in holding it to be so than in holding the difference between 
a sensation and an idea to be primordial It seems almost another aspect of 
the same difference— I cannot help thinking therefore that there is in the 
rememberance of a real fact as distinguished from that of a thought an 
element which does not exist— m the difference between the mere ideas which 
are present to the mmd m the two cases This element howsoever we define 
it, constitutes belief and is the difference between Memory and Imagination 
From whatever direction we approach this difference seems to close our path 
When we arrive at it, we seem to have reached as it were the central point 
of our intellectual nature, presupposed and built upon m every attempt we 
make to explain the more recondite phenomena of our mental bemg 

Thus, m considering mind and die preception of reality, we must 
also come face to face with the ultimate nature of what constitutes 
belief For herein lie the operational levers wherein we effect awareness 
m its sensory element, which leads to some structuring or operant be 
havior witli its ultimate shaping determined by innate experiences and 
capacities and yielding in a construction of logic coincidental with the 

" Louis H Sulhvan (1856 1924) , 

t In W James, Principles of Psycbolosy, Vol II p 285 » 
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sense to conceive o£ the mind both in definition and form Of the many 
avenues and modalities for conceiving and studying this aspect of 
human existence, hypnosis is one that has traditionally afforded great 
accessibility to the human mind and, in itself, has appeared to be one of 
the properties of the mmd as it becomes elucidated through interpersonal 
relationships 

In this brief paper, we shall devote our attention to considenng 
some of the characteristics of hypnosis, hypnotic behavior, and observa- 
tions gamed through hypnotic interaction, which shed some light on 
the nature of reality, its development and evolvement under these 
restricted and delimited conditions, with a view toward their examma- 
tion and incorporation into an operational definition of mind 

Contemporary advances m the understanding of hypnosis, as well 
as its incorporation into psydiological and medical therapeutics, have 
removed it from its historically archaic identification with the coercive 
influences of submissiveness or its hierarchal role of passive dependency 
As we mvestigate hypnosis as a reahty structuring procedure, not only 
do we gam further insight into the nature of hypnosis but also acquire 
some direct access to the conceptualization of mind which is the aware 
ness determined by perceptual reality Of the many phenomenological 
experiences that can be produced through hypnosis, one of the more 
striking, for purposes of our consideration, is that of hypnotically m 
duced age regression In recent years clinical and experimental investi 
gations of hypnotically mduced age regression have reported some of 
the following conclusions 

1 Evocation of patterns of intellectual functioning, including spatial, 
inotor, and sensory components consist with earlier phylogenetic aspects 
of intelligence and adaptative capacities, the simulation of winch on a 
statistical level would be extremely unlikely 2 

2 The loss of ejaculatory, though not erection, capacity m some male 
subjects in age regressions * 

3 The duplication of symptoms of some physical illnesses in some 
subjects when regressed to the lime of die actual time occurrence of 
these illnesses 2 


4 Epileptic EEG patterns changing to normal EEG patterns when 
patents have been regressed to an age prior to the onset of epilepsy" 

5 The appearance, in some mstances, of a Babinski or infantile 
plantar reflex during regression to infancy * 

It IS m connection with our interest in the nature of mental function- 
mg as It relates to the inind that we might use some of these observations 
For example, if we take the last point, the appearance of a Babinski 
response its occurrence cannot easily be accounted for without a 
review of the response itself as well as the procedure which elucidates 
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the brain and other parts of the physiological apparatus is beyond ques- 
tion, but in terms of our development of tlie concept of the mind, we 
must bear in mind the fact that mind as a perceptually organizing 
modahty has mcorporated within it, like other psychic functions, the 
ability to reproduce parallelisms to be found in the older biological 
systems with its counterparts m terms of functional abnormality, func- 
tional reversibility, and many of the mechanisms of biologic activity 
which in the psychic apparatus becomes less mechanistic and more 
dynamic, or m a sense assumes the quality which in older terminology 
has been viewed as being more like tliose which occur on a hysterical 
rather than an organic basis Bearing m mind that both, as a subjective 
response, constitute a degree of reality beyond experiential disbelief 
and, as such, are the reahties of the mind and constitute an important 
ingredient in existence and the sense of being 

One of the primary characteristics of hypnosis appears to be the 
elucidation of a transference relationship which assumes great importance 
to the subject and which permits a degree of freedom and spontaneity 
most characteristic of the preadolescent period In this respect, it is 
more open because it lacks the cnticalness which is more typical of later 
psychological development The lack of critical capacity is, of course, 
accompanied by a reduction of ego defenses and reality testing When 
remforced through the use of strong supportive and ego recognizing 
devices, this breach m the defenses of the individual does not pose any 
more of a problem than it would in any other adaptive situation 

Through the use of relationship experience rather than suggestiveness 
alone, there develops within the regression a reconstruction of the many 
attitudes and values which go into the creation of the world of reality 
as we know it In this rather primitive interaction, the subject makes 
available aspects of his own self concept and body image which may 
now be influenced and directed through the regressive experience, and, 
while repetitive of earlier developmental experiences, has within it the 
uniqueness of the therapeutic relationship which was previously lacking 

It would seem that at this level, therapist and patient interact at a 
pomt where, with such uncritical ego functioning as exists in regression, 
it IS possible to strengthen and mitiate drives, affects, and values As they 
become more intense, they assume greater reality in the nonhypnotic 
state and become synthesized into workable and acceptable ideas, feel 
mgs, wishes, and desires These are the cornerstones of human behavior 
and personality which apparently only in regressive states do we have 
the opportunity to encounter openly and without the long developed 
defenses characteristic of neuroses 

The results point not to the use of regression as a technique m 
therapy but as an intense dynamic experience within which the patient’s 



„ ^ , 667 

• Mtad A Definition 

e hme since his oivn chUdliood be toucbed 

world of reality may for the Erst and productive manner 

and influenced in perhaps a psychotherapy, a major result 

Apart from its value as a aur attention upon die 

of this type of ^^^ana of behavior which h^ 

nature of hypnotic reg>^ession a p nature of reality 

rrri" - » "r- » *» n;/-' » 

In hypnosis, reality temporal. ^“*7' “‘’j^pnr- 

re:ttrefdlotp;o-^^^^^^^ 

.It the emergence " nature 

Subjects in hypnosis , „„nstion but throug a these are 

induced reality not tfaough sugg^^^ '7 “ „d L tntcmnUzcd 

ton of more P"'"^"'® "^uctures of “8"“’“" “ variety of headings 

essentially the h may be described und^^ j^p^ndent 

process of P®7^^‘'’°,tion and subliminal, to m Uiorough 

ranging from dissooiat ^ mus Jnerarcliy of 

The interpretation . n jemains a consider- 

measuring of Although ^/^^^ned m ■".'“T- 


raiigius — f ^qYi a piu'-''-" . _.!« in tnc utv***—- / 

The interpretation approP^'^^® . n jemains a consider- 

measuring of this PW“^ Although ^/^'‘‘“ned in die investiga- 
behavioral organizing P , j g with the da a experimental ap 

able amount of work m d ahng therapeul.^e"^ eon- 

tion of age regress*™ ‘hroug^ dius t 

proaches, it is 



Previous studies of hypn“ .gressien u " b ' j d chmuits o. 

d ;-l.nCrW^^ CUeXt 

selective and that below , yy higher ao grts- 

ht r;T.w“ c"" -'1 r;;.''" *»: 

Sion and to s'*®"' ' .10 account /'eehty JPPr-”" the use of 

taton fails to take n ^ tquihhuu"’’ ^ („„ctionr 

regression which j if not m dy idciihf) , ^dizatm” *’1 

tional structure. j mcchanwmr ' ] ^^^^ecss. the^ ^ slrucluiii' 

cognitive and P^^s m any “ /must be "'‘“/,ndisid»ahi> du' 
With regression, a gelation hu' , gy jaws “f ‘ _ ,J,e e.i. m 

perception ^“7“ essity. « whole I- .Jk- eJHrat on o 

whole winch of personality a ^^^fepceush 


.erception cannot ou * 

vhole winch of personality ^piancour'' 

apply to the system of P_^^„b.„cdspo 

ton of regression can 



668 Mind as Method 

dissociation. The action of perceptual or operational reversibility start- 
ing as a mechanism envelopes the whole characterological system of self. 

Thus, as in architecture, tlie form of regression takes on the form of 
its function and not just the isolated characteristics of tlie stimulus for 
the reversibility. 

Just as an externalized stimulus may initiate dreaming, the nature 
of the personality and the serial reality links to the initiating stimulus 
will formalize or conceptualize the dream. From the point of view of 
psychological activity, the criterion for the appearance of age regression 
in hypnosis is the construction of invariants or concepts of the self 
through conservation.® 

Conservation may be equated on a behavioral level with the activating 
element behind reality appraisal, structuring body image, and awareness 
of self in relation to externalized symbols. In this respect, conservation 
is the process of logical organization even though it may deal with 
fflogical components. It may weW be that much of what happens within 
the reconstructing-conservation process in hypnosis is very similar to 
what goes on in the condensation and reconstruction process in dream- 
ing, The process of conservation must, therefore, be considered as the 
result of operational reversibility. Operational reversibility in this sense 
is based upon Fiaget’s"* genetic model of the development of logical 
structures in the mental development of children and relates to the 
capacity in manipulate observations through the logical associations of 
externalized connections as compared with the capacity to deal with 
observations through internalized associations. Response mechanisms 
relate to modality functions of tension, awareness, and the gradations of 
consciousness as they may be viewed in terms of criticalness and vigi- 
lance. Operational reversibility in this sense is the structural process 
within which cognitive and perceptual mechanisms develop and emerge. 

From this theoretical model, hypnotic age regression and its various 
dimensions of behavior cannot be restricted to a criterion of "chronology,” 
either with respect to validity or genuiness. Age, time, space, and other 
externalized loci for the orientation of self can only be viewed as the 
initiating stimuli of operational structures within which reversibility and 
conservation compose the major mechanisms in the evolution of symbols 
and the development of expressive behavior. 

Hypnosis and its phenomena, like age regression, can in this sense 
only be understood in relation to a classificatory system of cognition and 
perception which, of necessity, presupposes an existence and an under- 
standing of the serial relations set off by operational reversibility. From 

* Conservation as a cognitive, perceptual process is here used in the way Piaget 
utihzed It in his concept of tlie development of logical structures. 
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reflection of the degree of regressive involvement Depth of hypnosis in 
Itself becomes a measure of the depth or the degree of regression 

Internalization as a process of logical structuring is a developmental 
process which becomes increasingly restricted by maturation and learn- 
ing and the use of reality symbols which we identify witli our own con- 
cept of consciousness For us, consciousness and personality become 
interdependent m many respects, an absolute norm being nonexistent 
Extemahzation as a mode of operation activity is both psychologically 
and biologically identified with the gradual development of thinking, 
reasoning, reality appraisal, and critical judgment from birtli to maturity 
The activity process may be classified as one moving from internalization 
as a perceptual cognitive operation to extemahzation as a perceptual- 
cognitive operation 

The equilibrium hehveen the use of externalized and internalized 
structures for reality appraisal would appear to be strongly identified as 
charactenstics which lead to those factors we identify as adjustment and 
maladjustment, consciousness and unconsciousness, reality and unreality, 
being and nothingness 

This balance m the operation activity of man is dynamic and not 
static It may be influenced by a wide range of psychophysiological 
processes like sleep, dreaming, illness, emotion, and thought 

The nature of operational reversibility, as descnbed m this paper, 
IS pertinent not only to our understanding of hypnosis but also the fac- 
tors which determine the broader variants of consciousness within which 
hypnosis emerges as a regressive phenomenal fundamental m the devel 
opment of logical operations and reality structures in the general develop- 
ment of mental funcbonmg 

The observations derived from a study of age regression m hypnosis 
and their theoretical interpretations would appear to hold for the nature 
of hypnosis itself rather than for any one of the behaviorisms found with- 
in or elucidated through hypnosis 

Developmentally, motor activity in children represents mtelhgence 
without tliought activity Spontaneous sensorimotor reactions tend to 
increase during hypnotic age regression and to represent via conserva- 
tion much afiect and ideation which, m the dissociated state of hypnosis, 
cannot be discharged with its usual verbal or affective characteristics 
SchnecD® has reported and evaluated the meaning of spontaneous 
sensorimotor phenomena during the induction of hypnosis and during 
the course of psychotherapy which supports the observation tliat sub 
jects m hypnosis have increased need for sensonmotor behavior The 
relation of this regressive mechamsm of emergent intelligence to soma- 
tization reactions and the organ system language of neuroses and 
psychoses is of interest 

Since the sensonmotor period ranges roughly from zero to two years. 
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hallucinations and other altered percepts are essentially expressed as 
having derived through previous though illogical experience. 

Thus, when a subject is shown two identical fountain pens in hyp- 
nosis and is told that one weighs a few ounces and tlie other several 
hundred pounds, he accepts this explanation with little question, al- 
though he may express some surprise when he finds he cannot lift the 
“heavier” pen though the ‘light” one is lifted easily at once. 

After repeated trials during which the subject fails to lift the “heavier 
pen, he is told tliat he should think of the heavy pen as if it were exactly 
like the other one. After some deliberation and preoccupation he usually 
succeeds slowly in lifting the “hallucinated heavy” pen. At this point, if 
he is asked to count backward from twenty-five to zero while again lift- 
ing the “heavy” pen, he will be unable to lift it. 

The use of associated ideas is easily acceptable in such a state of 
regressive mental functioning and subject to much plasticity and manipu- 
lation. 

Most typical of regressed subjects in this connection is a lack of 
logical congruity with perceptual configuration. Illogical associations can 
be formed readily and accepted readily. This is true both of those induced 
hypnotically and those derived from spontaneous experience during 
hypnosis and particularly through age regression. 

Responses to the Thematic Apperception Test® and similar projective 
psychological tests reveal a marked incorporation of prelogical thinking 
and ideas which are accepted as explanations for percepts. In the waking 
state, while the themes which the subjects develop may not lose their 
original character, the logical development of explanations is more con- 
gruent with reality testing even though they may be more evasive and 
less revealing of self-concept at a fundamental level. 

By way of note, it should be kept in mind that the state of hypnosis 
while, showing beginning signs of operational reversibility, does not 
usually lead to a more complete level of regression except through the 
use of long periods of time within hypnosis or directly induced altera- 
tions of reality. 

The study and observation of hypnotic age regression over a long 
period of time, both within psychotherapy and experimental investiga- 
tion, continue to emphasize the meaningfulness of this aspect of behavior. 
The criterion of genuine age regression has little to do with chronolog- 
ical age but has much to do with the decline of reality testing based on 
extemalization as a cognitive-perceptual process and the emergence of 
internalization as the major modality for experiential, perceptual, and 
behavioral organization. 

The concept of operational reversibility and the conservation of 
symbolic and motor stimuli originally advanced by Piaget in connection 
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GUSTAV BEnCMANBf 


The Contribution of John B. Watson 


Second only to Freud, though at a rather great distance, John B 
Watson IS, in my judgment, the most important figure in the history of 
psychological thought during the first half of the century Nor is his 
impact limited to the science of psychology Understood or misunder- 
stood, quoted or misquoted, his name and his work are a symbol around 
which debate has swirled for quite some time, not only among psychol- 
ogists but also generally among mtellectuals of our civihzation, although 
the attention he receives now, m the fifties, is perhaps not as great as it 
was m the twenties and tliirties There are two reasons for this eclipse, 
which I believe is temporary Among psychologists the sound core of 
Watson’s contribution has been widely accepted, his errors and mistakes 
have been forgotten Naturally, then, psychologists have less reason to 
discuss either In our civilization at large, tlie center of the debate has, 
dunng the last ten or fifteen years, shifted so far toward the antiscientific 
—and often quite irrational— right that Watson’s bitterest enemies, who 
have always quoted him most eagerly, feel that they need no longer 
bother to refute him They only use his name occasionally to scare little 
children in the existentialist dark For both these reasons Watson, though 

Bcpnnted from P«/chol Ileo 1958, 63 2^ 276, by permission of the author and 
the American Psychological Association 

This is, with very minor alterations the text of an address dehvered before the 
Psychology Club of the University of Chicago and at Northwestern University I have 
tried to preserve as much of the hveher and less formal tone of the spoken word as 
was possible and seemed proper, and I have, m the same vein dispensed with the 
apparatus of references and footnotes 
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he was no worse, though he certainly was no better, than most of his 
fellow metaphysicians-technical philosophers and philosophical scien- 
tists alike 

Leaving the social philosophy to the end, I begin witli an examina- 
tion of the metaphysics It should help if I anticipate the result of this 
examination The thesis Watson was above all eager to establish and, 
man of action tliat he was, to inculcate, is that there are no interacting 
minds This thesis is true beyond reasonable doubt It is in fact sheer 
scientific common sense Thus it is metaphysical only in the peculiar 
sense that, as experience has taught us, not only in the case of Watson, 
the philosophical analyst’s professional skill is required to state it cor- 
rectly, that IS to say, without at the same time asserting a lot of patent 
nonsense Watson’s particular mistake was that m order to establish 
that there are no interacting minds, which is true, he thought it neces- 
sary to assert that there are no minds, which is not only false but silly 
This, then, is the pattern Watsons conclusion, that there are no inter- 
acting minds, IS true and, certainly by now, sheer common sense His 
premise, that there are no minds, is false and sheer nonsense But I 
notice that at this point some explanations are m order 

First, with respect to minds— or, rather, the word “mind”— I do not use 
it for that ancient notion which is traditionally called a substantial mind 
Nor would It make sense historically had Watson tried to lay once more 
this particular ghost, substantial minds had been banned effectively from 
psychology by Wundt a generation earlier What I mean, therefore, when 
for brevity’s sake I speak of minds, are so called mental contents, or 
awarenesses, or phenomenal givenesses, such as percepts, volitions, mem 
ones, thoughts, and so on That there are such things and that they are 
not, literally, physical things, either inside or outside the human body, 
IS obvious It IS not the task of logical analysis either to prove or to refute 
the obvious The task is, rather, to keep us out of trouble when talking 
about it So 1 turn next to an explanation of the word ‘interaction” and of 
the phrase ‘ interacting minds ’ I shall make use of what philosophers 
of science call a thought experiment 

Imagine a world with space and time like ours but otherwise so 
impoverished that it contains only Newtonian mass points which are 
colored, each of them being either red or green or blue The mass points 
obey Newton’s law, that’s why I call them Newtonian This law is a 
process law, which means that, given the masses, tlie positions, and the 
velocities of a (closed) configuration at a moment, one can, by means of 
tins law, compute (predict) their positions and velocities at an earlier or 
later moment In this respect my imaginary world is thus like ours With 
respect to color it is very different The whole of its space is divided into 
three regions, call them R, G, and B, respectively, such that whenever a 
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radical innovator. Functionalism, accordingly, is merely the last gasp of 
classical psychology. Watson made the hreah; with him modem psychol- 
ogy began. As I see him, Watson is above all a completer and a consum- 
mator— the greatest, though not chronologically the last, of the Func- 
tionalists. The break, accordingly, occurred between Structuralism and 
Functionalism. With the latter, modem psychology had begun before 
Watson appeared on the scene. The one methodological contribution of 
Watson which is specifically his own is merely a footnote— though, I 
insist, a most important one— to the methodological ideas of the Func- 
tionalists. These are somewhat unconventional assertions. Starting with 
them, I have once more, for clarity’s sake, reversed the order of thesis and 
argument. So I hurry to supply the latter. 

Experimentally, work of the kind the Functionalists emphasized had 
of course been done, a least incidentally, before their time. Systematically, 
though, they were, under the impact of Darwinism, the first to introduce 
certain ideas into the very groundwork— to introduce them, as it were, 
on the very ground floor of their conception of psychology. The most 
important of these ideas is that of process. According to the Function- 
alists, the psychologist must, like any other scientist, search for process 
laws. Specifically, this means that he must search for laws which permit 
him to predict, from sufficient information about the present state of a 
man, or any number of men, and their environment, the future course of 
events concerning both the man or men and the environment. To us 
this is a truism, except that, as we have since realized, we may have to 
supplement the information about the present with some about the past. 
Or, at least, we must be prepared to do that at certain stages of our 
knowledge. In the broad pattern which I am trying to trace, this quali- 
fication, though I think not unimportant, is merely a detail. Details 
apart, the emphasis on in principle comprehensive process is by now a 
truism. Let me say, then, as a simple matter of historical justice, that in 
psychology those who made it a truism are the Functionalists and Watson. 
The unconventional part of my thesis lies of course in the last two words: 
“and Watson.” You \vill not on this occasion expect a full documentation 
for either its conventional or its unconventional part. But I shall adduce 
some facts which should at least lend some credence to both. 

If I were allowed a choice of only three documents from which to 
teach the history of Functionalism I would choose, first, Dewey’s “The 
Reflex Arc Concept in Psychology,” of 1896, which is the opening shot of 
tlie movement; second, J. R. Angells presidential address, “The Prov- 
ince of Functional Psychology,” of 1907, which marks its first peak; and, 
tliird, Carrs text, Pstjchologtj, of 1925. There is, of course, a difference 
between these documents. The first two are what historians call primary 
sources; the third, being a text, is merely a secondary source; however, 
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radical innovator. Functionalism, accordingly, is merely the last gasp of 
classical psychology. Watson made the break; with him modern psychol- 
ogy began. As I see him, Watson is above all a completer and a consum- 
mator— the greatest, though not chronologically the last, of the Func- 
tionalists. The break, accordingly, occurred bet\veen Structuralism and 
Functionalism. With the latter, modem psychology had begun before 
Watson appeared on the scene. The one methodological contribution of 
Watson which is specifically his own is merely a footnote— though, I 
insist, a most important one— to the methodological ideas of the Func- 
tionalists. These are somewhat unconventional assertions. Starting with 
them, I have once more, for clarity* s sake, reversed the order of thesis and 
argument. So I hurry to supply the latter. 

Experimentally, work of the kind the Functionalists emphasized had 
of course been done, a least incidentally, before their time. Systematically, 
though, they were, under the impact of Darwinism, the first to introduce 
certain ideas into the very groundwork— to introduce them, as it were, 
on the very ground floor of their conception of psychology. The most 
important of these ideas is that of process. According to the Function- 
alists, the psychologist must, like any other scientist, search for process 
laws. Specifically, this means that he must search for laws which permit 
him to predict, from sufficient information about the present state of a 
man, or any number of men, and their environment, the future course of 
events concerning both the man or men and the environment. To us 
this is a truism, except that, as we have since realized, we may have to 
supplement the information about the present with some about the past. 
Or, at least, we must be prepared to do that at certain stages of our 
knowledge. In the broad pattern which I am trying to trace, this quali- 
fication, though I think not unimportant, is merely a detail. Details 
apart, the emphasis on in principle comprehensive process is by now a 
truism. Let me say, then, as a simple matter of historical justice, that in 
psychology those who made it a truism are the Functionalists and Watson. 
The unconventional part of my thesis lies of course in the last two words: 
and Watson. You will not on this occasion expect a full documentation 
for either its conventional or its unconventional part. But I shall adduce 
some facts which should at least lend some credence to both. 

If I were allowed a choice of only three documents from which to 
teach the history of Functionalism I would choose, first, Dewey’s “The 
Reflex Arc Concept in Psychology,” of 1896, which is the opening shot of 
tlie movement; second, J. R. Angell’s presidential address, “The Prov- 
ince of Functional Psychology,” of 1907, which marks its first peak; and, 
third, Carr’s text, Psychology, of 1925. There is, of course, a difference 
between tliese documents. The first two are what historians call primary 
sources; the third, being a text, is merely a secondary source; however, 
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radical innovator. Functionalism, accordingly, is merely the last gasp of 
classical psychology, Watson made the break; with him modern psychol- 
ogy began. As I see him, Watson is above all a completer and a consum- 
mator-the greatest, though not chronologically the last, of the Func- 
tionalists. The break, accordingly, occurred between Structuralism and 
Functionalism. With the latter, modern psychology had begun before 
Watson appeared on the scene. The one metliodological contribution of 
Watson which is specifically his own is merely a footnote— though, I 
insist, a most important one— to the methodological ideas of tlie Func- 
tionalists. These are somewhat unconventional assertions. Starting with 
tliem, I have once more, for clarity's sake, reversed the order of thesis and 
argument. So X hurry to supply the latter. 

Experimentally, work of the kind the Functionalists emphasized had 
of course been done, a least incidentally, before tlieir time. Systematically, 
though, they were, under the impact of Darwinism, the first to introduce 
certain ideas into the very groundwork— to introduce them, as it were, 
on the very ground floor of their conception of psychology. The most 
important of these ideas is that of process. According to the Function- 
alists, the psychologist must, like any other scientist, search for process 
laws. Specifically, this means that he must search for laws which permit 
him to predict, from sufficient information about the present state of a 
man, or any number of men, and their environment, the future course of 
events concerning both the man or men and the environment. To us 
this is a truism, except that, as we have since realized, we may have to 
supplement the information about the present with some about the past. 
Or, at least, we must be prepared to do that at certain stages of our 
knowledge. In the broad pattern which I am trying to trace, this quali- 
fication, though I think not unimportant, is merely a detail. Details 
apart, the emphasis on in principle comprehensive process is by now a 
truism. Let me say, then, as a simple matter of historical justice, that in 
psychology those who made it a truism are the Functionalists and Watson. 
The unconventional part of my thesis lies of course in the last two words: 
“and Watson.” You \vill not on this occasion expect a full documentation 
for either its conventional or its unconventional part. But I shall adduce 
some facts which should at least lend some credence to bodi. 

If I were allowed a choice of only three documents from which to 
leach the history of Functionalism I would choose, first, Dewey’s “The 
Reflex Arc Concept in Psychology,” of 1896, which is the opening shot of 
the movement; second, J. R. Angell’s presidential address, “The Prov- 
ince of Functional Psychology,” of 1907, which marks its first peak; and, 
third, Carr’s text. Psychology, of 1925. There is, of course, a difference 
between these documents. The first two are what historians call primary 
sources; the third, being a text, is merely a secondary source; however, 
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expedient.) This is how I would account for those occasional purple 
patches in their earlier writings, such as AngelFs derision of epiphe- 
nomenalism or his quaintly Victorian hymn, in the same piece, to the 
“stellar role” mind plays in the “cosmic sweep” of evolution. Young 
Watson, alas, was neither statesman nor diplomat. I can easily imagine 
that he grew quite angry at all that rhetoric. Among the cruder ideo- 
logical d 3 mamisms, such indignation was, perhaps, tlie major cause for 
his rejection of even epiphenomenalism as not sufficiently radical. There 
were contributory causes, to be sure, such as the ideas of Loeb and 
Watson s own commitment to animal work. I shall pass these over and, 
finally, turn to his specific contribution, the one which for the sake of 
emphasis I called a footnote, though, I repeat, a very important one. 

The contribution was not, as probably Watson thought, his material- 
ism or metaphysical behaviorism— i.e., the thesis, which is merely silly, 
that there are no minds— but, rather, his methodological behaviorism. 
Let me then for a moment disregard history and present what I take 
to be a correct and defensible statement of this thesis. Consider three 
kinds of variables; call them behavioral, physiological, and environmental, 
respectively. Behavior and, therefore, the behavioral variables are physi- 
cal. Smiling, frowning, talking, and so on, whatever else they may be or 
betoken, are certainly also physical events. The nature of the psysiological 
variables I shall take for granted. They describe, for the most part 
though not exclusively, the stuffings of the organism. The environment 
in which we move is to a very large extent social. This, however, means 
merely that it contains, in addition to other kinds of physical objects, 
other people. Thus the environment could in principle be described in 
terms of physical, physiological, and behavioral variables. Notice, in- 
cidentally, that I just used “physical” in a narrower sense which is quite 
customary. Notice, furthermore, that I did not claim that these three 
kinds of variables are independent of each other. Combine, next, Watson’s 
good thesis, that there are no interacting minds, with the great Function- 
alist truism about process. What follows is the thesis of methodological 
behaviorism. It must in principle be possible to predict future behavior, 
including verbal behavior, from a sufficiency of information about present 
(and past) behavioral, physiological, and environmental variables. This 
is the thesis. Let me also state one of its corollaries. Speaking common- 
sensically or, for that matter, clinically, we often attribute to a person a 
certain state of mind. We say that he or she perceives something, re- 
members something, plans something, is sad or gay, and so on. Nor is 
there any doubt, commonsensically, that we know what we mean when 
we assert such things, or, for that matter, that sometimes we are even 
right. It follows that it must in principle be possible to coordinate to 
any such statement another one, however complex, which mentions only 
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which IS not at all tlie same thing as methodological behaviorism A 
physicahst insists not only, as a methological behaviorist does, that m 
the science of psychology we can and in principle must speak about such 
things as, say, smiling and frowning as physical events He also insists 
that we can and m principle must avoid these very words, smiling and 
frowning That is to say, he insists that m the science of psychology we 
can and in principle must describe a smiling or a frowning face without 
using any other words than those used in descnbmg, literally and not 
metaphorically, inanimate objects such as a machine or a landscape The 
diflEerence is clearest where it is also most important, namely, in the case 
of language Assume that we hear somebody say that he is sad or, for 
that matter, that he is cold The methodological behaviorist assumes and, 
particularly m the area of personality, often must assume, not necessarily 
that the speaker is sad or cold, for he may of course be lying or attitud- 
inizing but, rather, that the noises ‘mean something” and, also, that the 
speaker knows what they mean ” Not so the physicalist He merely hears 
noises Thus he cannot, as a scientist, use the two phrases within quotation 
marks without first providing for them equivalents which contain only 
words belonging to his very limited vocabulary This is what physicalistic 
behaviorism means What shall we thmk of it? 

Philosophically I thmk it is both sound and important The reason 
for Its being sound is that philosophical analysis is, to a very large extent 
and m a subtle way which I cannot take time to explain, a matter of 
principle only, m the sense in which this phrase does not signify a pro 
gram to be acted upon As a scientific program physicalistic behavionsm 
always was, still is, and for all I know may forever remain fantastically 
unrealistic Methodological behavionsm is sound both as a frame of 
reference and as a program The difference is worth pointing out For, 
had it always been clearly understood, we might have saved ourselves 
much commotion, needless apprehensions and often quite irrational 
aversions by the chnical and social psychologists on the one hand, much 
shallow talk and a good deal of sdly doctrmainsm by the physicalists on 
the other Under the circumstances it is natural to ask what stand Watson 
himself took on this issue or, perhaps better, pseudo issue The difficulty 
one encounters m trying to answer the question is that, when the issue 
came to the fore, Watson had already withdrawn from public participa- 
tion in such debates Thus the best one can do is to look for hints in 
his earlier writings In the animal field, from which he came, the differ- 
ence makes, of course, no difference In his writings on personality he 
started, with eminent common sense and without any compunction what- 
soever, from the vanables of the chnical psychologist Logically, in a 
footnote to his very first methodological paper, the one mentioned before, 
he refers to what he there calls die “language method” as merely an 
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psychology by talking down die short-run prospects of behavioral work 
Such talk judges itself Behavioral research has produced at least some 
knowledge, however incomplete and imperfect in many respects it may 
be, in areas to which physiological research has as yet contributed noth 
mg In his own time Watson vigorously took the side of behavioral work 
So, I venture to guess, he would today He even was, as I also men- 
tioned, overoptimistic about both the short-run and tlie long-run pros- 
pects of purely behavioral work The overoptimism fits well into the 
picture I have formed for myself of the man Watson, as I see him, was 
above all a man of action, primarily a doer and only mcidentally, as it 
were, a thinker Doer that he was, he was eager to start building tlie 
house of psychology In this task, which he gravely underestimated, he 
knew that he could expect no help from the physiological psychologists 
of his day, just as behavioral research today can as yet expect but little 
help from these quarters This, I believe, is one major reason why Watson 
was not in his day and probably would not be today what I call an 
ideological reductionist (Nomdeologically, tliere is no issue ) But there 
was still another such reason Watson had an amazingly naive and almost 
superstitious distrust of any appeal to the action of the central nervous 


system Reading him, one cannot help feeling that Uiat evil thing, that 
darling of priests and kings, the enemy of all human happiness and pro- 
gress, the interacting mind, begins one half inch beneath the skin 
of the ^ull How queerl How amusing m one sense and how pathetic 
in anotherl But, then, we had better accept our great men as they are 
Let me connect this comment with another 

Contemporary behaviorism, J there still is such a thing in addition to 
a group of important truisms, is certainly not another “school” of psy- 
chology Early behaviorism or Watsonianism was the last of the schools, 
certainly it was more of a school than Functionalism m its maturity (This 
matmh “ ''■storical phenomenon of different 
lonlr^!ri“' chronologically later, be- 
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ingredient is his materialism or metaphysical behaviorism, the thesis that 
there are no minds Tho second ingredient is his specific contn ution, 
methodological behaviorism The associated research interest was anima 
work The third ingredient is his trio of pseudo methodological tenets, 
as I hko to call tlieni There is, first, his peripherahsm There ^nd, 
his inclination to favor pure contiguity over so ca e r 
theories of learning There is, third, his ^is very intimately 

The first two are related to his metaphysics T 
connected with his social philosophy I shall 

and, m conclusion, say a few words about his '“““j , jjj grounds, a 
Watson propounded, dogniaUcally an emotion My 

peripheral theory of thought and a glan u ideological 

emphasis is on tlie adverbial clause, o^a . p^j^^„ph,oaIly and 
grounds , for the facts, whatever they m y probably among the 
methodologically neutral This reductionism The 

circumstances that saved Watson from > second fundaraenta 

mtellectual motive behind it appears c ear svhich he read be ore 

paper. "Image and Affection in ,° ovides the cue Kulp®, a 

the Columbia seminar A phrase of peripherally and cen 

you may remember, distinguished e j,jgar An image 

aroused sensations What he meant P j preceded by J 
have of my mother’s face is not ®'", j could look at 
peripheral stimulation I used to roused That does nrt 
an image is. according to Kuipe ^“ITkmds of variably Wats 
that It is outside the causal nexus of uncaused .g^acting 

however, confused "centrally pre precisely. ° sporadic 

concluded, are children of the devi , ’ except P“’“^ „ a smgle 

mind Thus he decreed that there ar 500 t la j,ris 

few which do not matter strange y ^ ^yonders * Watsons 
cue would suffice to destroy his /r/he examme^tne -^^„ral.sm^ 


‘'-'v wmen do not matcer ^*.**.*-0 ifanyo^®' i, tect 
cae would suffice to destroy his case ir r ^ eyamme tn® „tal.sm 
take is really that obvious, I (red up ""th ‘ . i,ad its Pa'‘ 

peripherahsm is beyond all d““ activism P™ atual de'cjop 
Motivations, though, are oon>p'o* ” d „ the e ^„(rol of 
® this preference For, surely, he knowIe'^S ^ 

meat of physiological all probah>h y pjriphera s 

the central nervous system would pgr, ar oppej*" ^ 

^The glands that, acLrding « S^sVatso" ^^-aturalb. '';t 
of the emotions are the sex glan psyol‘°''‘''’/y,(roronsIy \\liat 
‘0 endorse some of the basic Jd W ohjaot m 

looted and in his later writings oo gpjficance a gjf clal^ j 

‘ahstic bias Yet he recognized wl«ehhe‘ and 

appealed to him above all 
later writings, that man s b 
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psychology by talking down the short-run prospects of behavioral work 
Such talk judges itself Behavioral research has produced at least some 
knowledge, however incomplete and imperfect in many respects it may 
be, in areas to which physiological research has as yet contributed noth- 
ing In his own time Watson vigorously took the side of behavioral work 
So, I venture to guess, he would today He even was, as I also men- 
tioned, overoptimistic about both the short-run and the long run pros- 
pects of purely behavioral work The overoptimism fits well into the 
picture I have formed for myself of the man Watson, as I see him, was 
above all a man of acbon, primarily a doer and only incidentally, as it 
were, a thinker Doer that he was, he was eager to start building the 
house of psychology In this task, which he gravely underestimated, he 
knew that he could expect no help from the physiological psychologists 
of his day, just as behavioral research today can as yet expect but little 
help from these quarters This, I believe, is one major reason why Watson 
was not in his day and probably would not be today what I call an 
ideological reductionist (Nomdeologically, there is no issue ) But there 
was still anodier such reason Watson had an amazingly naive and almost 
superstitious distrust of any appeal to the action of the central nervous 
system Reading him, one cannot help feeling that that evil thing, that 
darling of priests and kings, the enemy of all human happiness and pro- 
gress, the interacting mind, begins one half inch beneath the skin 
of tlie skull How queerl How amusing m one sense and how pathetic 
m anotherl But, then, we had better accept our great men as they are 
Let me connect tins comment with another 

Contemporary behaviorism, if there still is such a thing in addition to 
a group of important truisms, is certainly not another "school” of psy- 
chology Early behaviorism or Watsomanism was the last of the schools, 
certainly it was more of a school than Functionalism in its maturity ( This 
neglects psychoanalysis, which is a historical phenomenon of different 
magnitude, as well as Gestalt, which, though chronologically later, be- 
longs structurally to the German nineteenth century ) A school, as I 
use the term, is a group of men who propound a doctrine that is a mixture 
of three quite heterogeneous ingredients (Also, a school is typically 
associated with the advocacy of, or, at least emphasis on a special re- 
search interest ) The three heterogeneous ingredients of the classical 
niLxture are, first, a more or less articulate philosophical position, second, 
some methodological insights about psychology, and, third, a group of 
beliefs concerning matters of fact and law within psychology. Such 
matters of fact and law are, of course, philosophically and methodol- 
ogically quite neutral The members of the school nonetheless fuse and 
confuse them with their philosophical and methodological tenets, as if 
they were a logically inseparable part of them In Watson’s case the first 
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and, ,n port, cvlar. the psy- 


chologist Bis Utop,a thus a totahtanan techno ^^?:;;’* ^ 
teci nocracy dehberately I, n^d.eate., at least suoanctly, Zv wZa 

ot his day, though by far not as totahtanan, was Thorstem Veblen His 
m ‘j!® “S^fers The bridge of wishful thinJcing which, 

Watsons case, leads from his Utopia to his enviroiimeiitalisni is rather 
obvious Man is infinitely plastic and thus can be molded because he 
oi/g/it to be molded 


Tins IS not the place to review those features of the American scene 
during the first quarter of the century which make it plausible that such 
men as Watson and Veblen held these views Nor do I wish to mate any 
dogmitic pronouncements of my own on such difficult questions as the 
role of the expert in a technological society, or on how democratic ideals 
can be reconciled with a sober appraisal of human nature In lus admir- 
able piece on the Moses of Michelangelo, Freud described the emotion 
~a mixture of compassion, anger, and indignation— which sometimes over- 
comes an outstanding man when he reflects on the misery of the human 
condition Watson, I like to think, was overwhelmed by this mixed 
emotion when he wrote, as unhappily he did, particularly in tlie last 
chapter of his Behaviorwn, of 1925, as if he were the sworn enemy of 
freedom and the inner life So I shall limit myself to a few words about 
the intellectual confusions which were among the causes of these 
unfortunate statements 

Social arrangements differ significantly m the number and kind of 
choices they provide Some choices, such as that of a profession or a 
mate, are “important”, some others are less so The consequences, includ- 


ing ail sorts and degrees of “penalties,” which by social arrangement 
attend a choice, are of course part of the “choice situation Along such 
lines a notion of human freedom can be elaborated Perhaps it is vague 
It may even be irremediably vague That does not mean diat it is either 
‘metaphysical” or incompatible with the idea of comprehensive process 
Watson did not grasp the distinction For him, freedom, m any sense, 
was an illusion spawned by that arch evil, the illusion of interacting 
minds So he wrote almost as if he had set out to provide ammunition for 
those who now try to convince us that if we want to preserve human 
freedom, we must abandon the idea of a science of man and, instead 
adopt their creeds What goes for freedom goes equally for vvhit 1 
called the inner life For what I mean by this plirase. ^ 

nothing "metaphysical," but rather the ava.hbihty, the 
originality, and the adequacy of the implicit verbal rcsiionsc O , . . 

thaf IS wLt It amounts to tii psychological terms \Utson, once more, 
failed to grasp the distinction 
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be causally explained in terms of his primary needs The first to build 
an elaborate structure on this ground was Freud As far as I know, the 
first experimental psychologist who understood him and had the cour- 
oge to speak up for him was Watson In this respect his record is 
admirable indeed Freud’s remarks about behaviorism in his Auto- 
biography of 1925 leave no doubt that he, for all his towering greatness, 
did not understand Watson 

The emphasis on learning, important and mSuential as it was, merely 
continued what the Functionalists had auspiciously begun The distrust 
of reinforcement theories which 1 attributed to Watson was his own 
Notice, though, that I was cautious, speaking merely of an inclination to 
favor what we now call contiguity theories The reason for my caution 
IS that, when Watson was active, theorizing in this area was as yet most 
rudimentary So it does not seem fair to interpret anything he then said 
as a firm commitment to any of the more elaborate theoretical structures 
of today The ideological root of whatever preference for contiguity 
he had is not hard to discover In an understandable— though, again, not 
very subtle— reaction to speculative Darwinism, he probably saw rein- 
forcement theories as an entering wedge for metaphysical purposivism 
By now it is understood that there is no logical connection between the 
two Foremost among the psychologists who m the twenties and early 
thirties clanfied this point is probably Tolman The philosopher from 
whom he received support is R B Perry. 

The third pseudo methodological tenet is an extreme environmental 
ism I shall first consider it logically, then as the expression of a social 
gospel According to Watson, a child is at birtli equipped with nothing 
but the structure of its body and a few elementary unlearned responses 
All the rest is learning What that means depends on what is meant by 
“structure ” If structure includes fine structure, including all the as yet 
unknown characteristics of the central nervous system, tlien the thesis 
is certainly true but, alas, only because it says virtually nothing Certainly 
it IS broad enough to allow for die inheritance of very specific talents, 
and even personality traits. If, on tlie other hand, “structure” merely 
means gross structure, or relatively gross structure, which is what Wat- 
son meant, tlien bis pronouncement was and, for all I know, still is most 
dogmatic To me, it is not even plausible So I shall look at the gospel 
behind the dogma. 

The best way and, if one must be bncf, tlie only way to describe a 
mans social philosophy is to describe his Utopia, i e , the society he con- 
siders ideal Watson’s Utopia has been very accurately described in tivo 
novels, Aldous Huxley’s Brave New World and Skinner’s Walden Two. 
Tliey leave no doubt that he stands fa tlie succession of Plato The one 
maior difference is Uiat while Plato wants us to be nilcd by philosopher- 
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Common-Sense Knowledge 
of Social Structures: 

The Documentary Method of Interpretation 


Sociologically speaking, “common culture” refers to the socially 
sanctioned grounds of inference and action that peopJe use in their 
everyday afFairs* and which they assume that other members o/ the group 
use in the same way Sociany-sanctioned*facts*of-Iife-in-socicty*that-any- 
bona fide-member-of-the-society-knows depict such matters as conduct 
of family life, market organization, distributions of honor, competence, 
responsibility, goodwill, income motives among members, frequency, 
causes of, and remedies for trouble, and the presence of good and evil 
purposes behind the apparent workings of tilings Such socially sanc- 

This jnvesUgation w^s supported by a SenSor nescarch FelJowsIup SF*SI from 
the U S Public Health Service The materials for this paper are tal.cn from a bool 
in preparation by the autlior. Common Sense Actions as Topic and features of Socio- 
logical Injury I wish to tliank my colleagues Egon Bittner, Aaron V CicoureJ, and 
Eleanor Bernert Sheldon for many conxcrsaiions about these mitenals Tlianli are 
due to Peter McHugh for his help wilIi Uic cipenjnent and for many useful ideas In 
Ins report 

1 Tlie concept "everyday affairs" is inlcndcd m strict accord with Alfred Schutz 
usage m his articles, “On multiple xeihljcs,'* Phitosophp and Phenomenological Hc- 
search, 1945, 4 533*575, "^Common sense and scicntdic interpretation of human 
action,” Phtlosophj and Phenomenological Itcscordi, 1953, 14 1-37. 
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I do not feel like ending on this sour note Some pamters over- 
emphasize botli the lights and the shadows, particularly when they are 
asked to do a portrait in a very limited time Perhaps I have done the 
same m trying to sketch an intellectual portrait of John B Watson Yet 
I have not the slightest doubt that, with all the light and all the shadow, 
he is a very major figure Psycdiology owes him much His place in the 
history of our civilization is not inconsiderable and it is secure Such 
men are exceedingly rare We ought to accept them and appreciate 
tliem for what they are. 
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» «>« -t-sts of n,an. 


ana « 10 iHe ^ 

appearances m presupposed knowledge of soend slructures Thus 
frequendy happens that m order for the rnvesbgator to dec.de what he 
IS now lool^g at he must wait for future developments, only to find 
that these futures an turn are onformed by thetr history and future 
By waiting to see what wiK have happened he Jeams what at uas that 
he previously saw Either that» or he takes imputed history and prospects 
for granted ^^otlvated actions, for example, have exactly lliese trouble- 
some properties 


It, therefore, occurs that the investigator frequently must elect 
among alternative courses of interpretation and inquiry to the end of 
deciding matters of fact, hypothesis, conjecture, fancy, and die rest 
despite the fact tliat in the calculable sense of die term 'know," he docs 
not and even cannot “know” what he is doing prior to or tihtle he ts do- 
ing It Field workers, most particularly those doing cdinographic and 
linguistic studies m settings where they cannot presuppose a knowledge 
of social structures, are perhaps best acquainted widi such situations, 
but other types of professional sociological inquiry are not exempt 
Nevertheless, a body of k-nowledge of social structures is somehoiv 
assembled Somehow decisions of meaning, facts, method, and causal 
texture are made How, in the course of the inquiry during which such 
decisions must be made, does this occur? 

In his concern for the sociologist s problem of achieving an adequate 
description of cultural events, an important case of wJncIi would lie 
Weber’s familiar “behaviors with a subjective meaning attached and 


governed diereby in their course," Karl Mannheim^ furnished an .ipprox- 
imate description of one process Mannheim called it “the docuiiKnUr) 
method of interpretation " It contracts with the methods of httral obser- 
vation, yet It has a recognizable fit with what many sociological re- 
searchers, lay and professional, actually do , i i 

According to Mannheim, the documentary method mvolvrs the sv ircli 
for “ . an identical, homologous pattern undcrl>ing a vast \anil> of 
totally different realizations of meaning * 

The method consists of treating an actual appc-iruncc as the ilocu- 
ment of” as “pointing to,” as “standing on behalf oF a ,nvmp,x.uvl 
underlying pattern Not only is the ui.dcrlv.ng pattern derived fium its 


4 Karl -Mannheim, “On the 

SoemtoCT of Kmulcduo. tranrialed and rdilrd l.> laul k«il.r 

ijty Press, New lorL, pp. 5W>3 

5 ihut , P 57 
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tioned facts of social life consist of descriptions from the point of view 
of the collectivity member’s^ interests in the management of his practical 
affairs Basing our usage upon the work of Alfred Schutz,^ we shall call 
such knowledge of socially organized environments of concerted actions 
“common sense knowledge of social structures ” 

The discovery of common culture consists of the discovery from 
tLithin die society by social scientists of the existence of common-sense 
knowledge of social structures, and the treatment by social scientists of 
knowledge, and of the procedures that societal members use for its 
assembly, test, management, and transmission as objects of mere theo- 
retical sociological interest 

This paper is concerned with common-sense knowledge of social 
structures as an object of theoretical sociological interest It is concerned 
widi descriptions of a society that its members, sociologists included, 
as a condition of their enforceable rights to manage and communicate 
decisions of meaning, fact, method, and causal texture without inter- 
ference, use and treat as known m common with other members, and 
witli other members take for granted 

As an object of theoretical sociological interest, such knowledge is 
both a topic as well as a feature of sociological inquiry One facet of 
tins assertion will be treated m dus paper Its interests are directed to 
a description of the work whereby decisions of meaning and fact are 
managed, and a body of factual knowledge of social structures is 
assembled in common-sense situations of choice 


The Documentary Method of Interpretation 

There are innumerable situations of sociological inquiry in which 
the investigator— whether he be a professional sociologist or a person 

2 The concept of collectivily inembership” is intended in strict accord with 
T ilcott Parsons’ usage m The Social System, The Free Press of Glencoe, New York, 
1931, and m Theories of Society, Vol I, Part Two, The Free Press of Glencoe, New 
York, 1061, pp 239 240 

3 Alfred Schulz, Dcr sinnliafte Aufbau der sozialen Welt, Verlag von Julius 
Springer, Wicn, 1932, ‘The problem of mtionahty in the social world,” Economica, 
1913, 10 130-119, 'Some leading concepts in phenomenology,” Social Research, 
19-15, 12 77 97, On multiple realities," Philosophy and Phenomenological Research, 
19-45, 1 533 575, ‘ Choosing among projects of acUon,” Philosophy and Phenomeno- 
logical Research, 1931, 12 161-184, "Common sense and scientific interpretation of 
human action,” Philosophy and Phenomenological Research, 1953, 14 1-37, "Concept 
and theory formation m llie social sciences," American Journal of Philosophy, 1954, 
51 257-271, ‘S>inbol, reality, and society," Symbols and Society, Fourteenth S>Tn- 
posium of the Conference of Science, Philosophy, and Religion, edited by Lyman 
Br>son and others, Harper and Brothers, New York, 1955, pp 135-202 
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standard pause, the e'tpenmepter announced his answer «ve ” •• 

IS next question After he received the answer, he again recorded his 
comments, and thus proceeded through at least ten questionrand an- 


The sequence of answers, evenly divided between yes’s and no's 
was predecided with a table of random numbers All subjects asking 
the same number of queshons were administered the same senes of 
yes and no answers Following die exchange of questions and answers 
the subject was aksed to summarize his impressions of die entire ex- 
change An interview foUoived 


The following are illustrative unedited protocols 


Case 1 


SUBJECT Ok, this IS the situation that I am presented with J happen to 
be of the Jewish faith and I have been dating a Centile girl now for about two 
months My dad is not directly opposed to this situation, but I feel at the same 
time that he is not exactly pleased noth it Mother feels that as long as dad 
IS not directly opposed to this situation that 1 should go ahead and continue 
dating until he makes some direct statement to the contrary i\Jy reason for 
feeling why he is not too pleased with dus is that he has never said don t ditc 
her, but at the same time he will come up with digs and sayings that mike me 
feel very ill at ease about dating the girl My question is do you feel under tiic 
present circumstances that I should continue or slop dating this girl? Let me 
pat that in a positive way Do you feel that I should continue dating this girl? 

EXPEiuMENTEB My answer is no 

SUBJECT No Well, that is kind of interesting I kinda fed that there is 
really no great animosity between Dad and I but uell perhaps he feels (hat 
greater disbke iviJl grow out of this I suppose or ma>bc it is easier for an 
outsider to see certain things that I am blind to at tins moment 

I would like to ask my second quesuon now 

EXPEiUMEKTEH Okay 

svBjEcr Do you feel that I should luxe a further diseimion with Dad 
about this situation or not? Should I have further diseusuon mth Dad otvr tin. 
subject about dating the Gentile girl? 


EXPEWMENTEn My onswcr IS >05 

SOBICCT Wed I ftel lliat is reasonable but I rcall) dont Inim «Iul to w) 
to him I mean he seems to be not rr illy too undirslanding In olhi-r no/ni he 
seems to be afraid reallv to discuss the situation J iinon at fcosl .1 J.iprsrs 
Uiat way lo me so fir But I guiss if it is wortiminh to tm. if I itolly ivanl to 
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individual documentary evidences, but the individual documentary evi- 
dences, in their turn, are interpreted on the basis of “what is known 
about the underlying pattern Each is used to elaborate the other 

The method is recognizable for the everyday necessities of recog- 
nizing what a person is ‘talking about* given that he doesnt say exactly 
what he means, or in recognizing such common occurrences as mailmen, 
friendly gestures, and promises It is recognizable as well in deciding 
the sociologically analyzed occurrence of events like Goffman* s strategies 
for the management of impressions, Erickson's identity crises, Riesman’s 
types of conformity, Florence Kluckholn's value premises, Malinowski’s 
magical practices. Bales’ interaction counts, Merton's type of deviance, 
Lazarsfeld’s latent structure of attitudes, and the U S Census’ occupa- 
tional categories 

How IS it done by the investigator that from replies to a questionnaire 
he finds the respondent’s “attitude”, that via interviews with office 
personnel he reports their ‘bureaucratically organized activities”, that 
by consulting crimes known to the police, estimates are made of the para- 
meters of “real crime ? More literally, what is the work whereby the 
investigator sets the observed occurrence and the intended occurrence 
into a correspondence of meaning such that the investigator finds it 
reasonable to treat witnessed actual appearances as evidences of the 
event he means to be studying? 

To answer these questions it is necessary to detail the work of the 
documentary method To this end a demonstration of the documentary 
mctliod was designed to exaggerate the features of this method in use 
and to catch the work of “fact production” in flight 


An Experiment 

Ten undergraduates were solicited by telling them that research was 
being done in the Department of Psychiatry to explore alternative means 
to psychotherapy “as a way of giving persons advice about their per- 
sonal problems” [sic] Each subject was seen individually by an experi- 
menter who was falsely represented as a student counselor m training 
The subject was asked to first discuss tlie background to some serious 
problem on which he would like advice, and tlien to address to the “coun- 
selor” a senes of questions each of which would permit a “yes” or “no” 
answer Tlic subject was promised that the “counselor” would attempt 
to answer to the best of his ability The experimenter counselor heard 
the questions and gave his answers from an adjoining room, via an inter- 
communication system After descnbmg his problem and furnishing 
some background to it, the subject asked his first question After a 
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I feel that perhaps I am going to show this m different ways and Z 
naware of what the real sifuahon is and perhaps react bad, to me m a cer 

^^SiTuesZ I for my' 

If I was to faU m love with this girl and want to mate plans for mamage 
my^behef? *“ 8 '^ "^S’“ 


EXPEiuiviEN‘n:R My answer is no 

SUBJECT Well, no Well, this has me stymied No Well, I honestly feel 
that I have been brought up in a certain way and I believe thit she Ins too, 
and I feel pretty strong about the way that I believe Not that I am completely 
orthodox or anything, but of course there is always family pressure and tlungs 
hke that And I am quite sure that she feels, unfortunatdy I have never seen 
a family with a split in religion that really has been able to make a success 
out of It So I don’t know I tlunk that perhaps I would be tempted to ask her 
to change I don’t think that I would be able to really I am ready for number 
seven 

Do you feel that it would be a belter situation if we were to get married 
and neither one of us were willing to talk about the religious difference or to 
give in on either one side, that we bring our children up in a neutral religion 
other than the two that we behave in? 

EXPERIMENTER My aiiswer IS yes 

SUBJECT Well perhaps this would be a solution If we could find a religion 
that would incorporate our two beliefs to a certain extent I realize that per- 
haps this might be hteraUy impossible to do Perliaps in a sense this neutral 
religion might be something almost made up by ourselves because I honestly 
feel that rehgious training no matter which belief it is if not carried to extremes 
IS good, for everyone should have a certain amount of religious training along 
these Imes Perhaps this might be a solution to Uie problem I guess I sliould 
follow this along a little bit furllier and see exactly whit h^ppcns I im rcidy 
for number eight 

If we were to get mamed would it be best for us to li\c m a new com- 
mumty where we will not be m contact with our parents if wc wire getting 
a lot of family pressure over rehgious differences? 


EXPERIMENTER My anSWCf IS no r <■ I .1 . 

sunmcT Well, I linda tend to agree mill tJi« ansner I feel liut >ou 
wouldn't be accomplishing too much by runnuig a«ay from • >c ="■' 
that perhaps it would be one of those llnngs m hfc tint ‘ “ 

mst be mlhne to accept it and that the famihis and «e non d gil along 
l I f At Icast I hope It ttould uoih out if that wUuIitni 

harmoniously together ‘ ^ J 

there and try and uorh / T cMirn do >ou ihn h .to, 

If we did get ma^ei and !uj this .rh.»u. d, In. 

wo should explain and tell our cluldren that we once 
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continue to date her that I wiU go on and have this discussion with Dad I 
really don’t know what to say because I mean I am dating her I am not in 
love with her or anything but I really never know what is going to come out 
I guess we should have a discussion based on what the future possibilities 
might be and how he would feel about that He may not be too strongly 
opposed now because we are only dating but perhaps he sees future compli- 
cations that he would really like to get off his chest at the moment I am ready 
for my third question now 

If after having my conversation with Dad and he says to continue dating 
her but at the same time he gives me an impression that he is really not, he 
really does not want me to date her, but he is only doing it because he wants 
to be a good dad, should under these conditions, should I still date the girl? 
EXPERIMENTER My answcr IS yes 

SUBJECT Well I am actually surpnsed at the answer I expected a no 
answer on that Perhaps this is because you are not quite aware of my dad 
and his reactions and he seems to be the type of person that is sensitive and 
therefore he is very careful in the way that he will handle things Even though 
he miglit have said go ahead and date her I perhaps would feel guilty in 
knowing that he really did not want me to continue to date her Though I 
don’t know that it would actually help the situation any So, well, perhaps we 
will look into this further and that is another question I am ready for the 
fourth question now 

If after having this discussion with Dad and getting a positive answer from 
him hut at the same time felt that this was not his honest opinion do you think 
that It would be proper for me to have my mother have a serious talk with 
him and therefore try and get a truer reaction to Dad s opinion on the situation? 

EWEiuMENTER My answcr is yes 

SUBJECT Well this seems fair to me I feel perhaps that he would be 
bonester with Mother about the situation Of course that might present a prob 
1cm Would Mother come back and be completely honest with me? She seems 
to be more liberal than Dad, not to say that Mother would he about it, but she 
would be a httle more liberal about things like this and perhaps in her course 
of conversation with Dad she would try and present my side to him and there- 
fore once agun I get two answers If I look at it that way I don’t think that 
I am going to get to first base anyway, but at least I feel that we are moving 
ilong some way I am ready for my fifth question now 

Do vou think lliat I should tell this Gentile girl who I am dating the 
problem that I am having witli my folks at home or should I wait unUl, well 
that is another quesUon Do you feel tliat 1 should tell the girl that I am dating 
the problems that I am having at home over her rehgion? 

EXPciUMENTER My ausNscr IS no 

SUBJECT Well once again I am surprised Of course, that might depend 
on how much you care for the girl and how much longer I feci that I am going 
to be dating her But I personally feel that it is only right to tell her for if 
she is perhaps thinking more senous than I am, she might, it might be best 
for us to understand llie full situabon and if she feels that tius will be a block 


Garfinlel • Knowledge of Social Structure 607 

this objective vieivpoint And therefore these answers may differ from the 

take an objective weivpouit I honestly beheve that the answer tliat he gave 

Thl’r I 14 ^'™" of ‘'>6 sitnabon at hand Perhaps I guess 

that should be quahfied Perhaps when I said should I taR to Dad for instance 
he was not positive When I said should I talk to Dad for instance he was not 
positive what I was going to talk to Dad about In a full oipacity He knew 
the general topic but he is not awire how close I am to Dad or how involved 
the conversation might get And if Jus saying do talk m knowing that Dad 
will not listen, well this perhaps isn’t best, or if Dad is very wilhng to Lsten 
he says it may not heJp Or don’t talk Well this once again ts bringing m 
personahties which he is not aware of The conversation and the answers given 
I believe had a lot of meaning to me I mean it was perhaps what I would 
have expected for someone who fully understood the situation And I feel 
that it had a lot of sense to me and made a Jot of sense Well I felt that the 
questions that I asked were very pertinent and did help m understanding the 
situation on both sides, that is myself and the answerer and my reaction to 
the answers like I have stated before were mostly in igreement At times I 
was surprised but understood that because he is not fully aware of the situa- 
tion and the personahties mvolved 

Here is another protocol 


Case 2 

SUBJECT I would like to k-now whedier or not I should change my major 
at the present time I have a physics major with quite i deficit in gndc points 
to bring up to get my C average in physics I would like to s%vitch over to 
mathematics I have a little difficulty in it but I think maybe I could handle 
It I have failed several math courses here it UCLA but I h no alnajs 
repeated them and had C’s I have come close to getting a B m nu(h m one 
specific course because I studied a Lttlc more than m others but m> question 
IS stiU should I change my major? 

EXPEiuaiEViEn My answer IS no r ni .mtr. im m\* 

suBiEcr Well he says no And if I don’t dicn I will have to make up m) 

i-*- — " -n 

"olVgls on% get 
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’“^‘'DTto'LT.ri could g:frd:;rrph>s,c. o„ me hud, or .hi, 

edge that I must take Ph>sics 121? 

E\PEmME.vrER My I can 1 am not (Jut good of a 

SUBJECT He sa>s >C5 I d^ rtadinc speed u bad. arid I doot 

theorist My study habits arc hornUc M> reading >pe 

spend enough time m studjmg 



698 


Mind as Method 

ence or would we just bring them up in this new religion, that is their religion, 
that we talked about, and let them beheve that that is what we originally 
believed in? 

EXPERIMENTER My answcr IS no 

SUBJECT Once again I kinda agree with this I think they should be told 
because undoubtedly they will find out And if they did find out that there 
was this difference that we once had they would feel that we were sneaking 
or trying to hide something from them and this would not be the best situation 
either So I beheve this would be the best situation I am ready for number ten 
Do you feel that our children, if there were any, would have any religious 
problems themselves because of us the parents and our difficulties? 
EXPERIMENTER My answer is no 

SUBJECT "Well I really dont know if I agree with that or not Perhaps they 
would have trouble if confusion set m and they were to feel that they did 
not know which is nght and which is wrong or what side to pick if they did 
not want to stick with their religion But I kmda feel that if their rebgion 
was a wholesome one which supplied the needs of a religion and that which a 
rebgion does supply that there would not be any problems with them But 
I suppose that only time will tell if such problems would come about I am 
finished with my comments now 

EXPERIMENTER Okay, I Will be nght in 

The experimenter appeared in the room with the subject, handed 
him a list of points that he might comment on, and left the room The 
subject commented as follows 

SUBJECT Well the conversation seemed to be one sided because I was 
doing It all But, I feel that it was extremely difficult for Mr McHugh to 
answer these questions fully without having a complete understanding of the 
pcrsonabties of the different people involved and exactly how involved the 
situation was itself The anssNcrs I received I must say that the majority of 
them were answered perhaps in the same way that I would answer them to 
m>sclf knowing the differences in types of people One or two of them did 
come as a surprise to me and 1 feU that the reason perhaps he answered these 
questions the way he did is for the reason that he is not aware of the person 
ahtics involved and how they arc reading or would react to a certain situation 
The ansivcrs that I received were most of them I felt that he was for the 
most part aware of the situation as we moved along m that I was interpreting 
lus answ ers c\ en though they were > es or no answers as fully meditating over 
these situations that 1 presented to Vum and they had a lot of meaning to me 
I felt that lus answers as a whole were helpful and that he was looking out 
for the benefit to the situation for the most part and not to curtail it or cut 
it short m any means 1 heard what I avanted to hear m most of the situations 
presented at lime Perhaps I did not hear what I really wanted to hear but 
perhaps from an objective standpoint Uicy were the best answers because 
some'one uivolvcd m a situation is blinded to a certain degree and cannot take 
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Do you think that I could successfully improve my study habits? 
EXPERIMENTER My answcr IS yes 

SUBJECT He says that I can successfully improve my study habits I have 
been preached to all along on how to study properly but I don’t study properly 
I don’t have sufficient incentive to go through physics or do I? 

Do you think I have sufficient incenbve to get a degree m physics? 
EXPERIMENTER My answer is yes 

SUBJECT He says my answer is yes I think possibly so if I didn t have a 
bad scholastic record behind me to follow me up It would be awfully difficult 
to get that degree 

Do you think I could successfully do my studying while trying to keep 
happy relations at home with my wife and still get my work done? I don t 
do my studying well at school and I don’t have much incentive to study when 
I am at home But when my wife comes home, I like to study Yet this keeps 
us from domg things, and whenever she doesn’t do things, it gets on my 
nerves because there is all this work piling up Do you think I could success- 
fully do my studying at home? 

EXPERIMENTER My answcr IS no 

SUBJECT He says no I don’t think so either 

Should I come to school every mght after supper and do my studying? 

EXPERIMENTER My answer is no 

SUBJECT He says I shouldn’t come to school and study Where should I go? 
Should 1 go to the library on campus to do my studying? 

EXPERIMENTER My answer is yes 

SUBJECT He says I should go to the library to do my studying Which 
library? They may not have all the references there that I may need but that 
IS not always necessary I need at least three more questions Do you think I 
can develop sufficiently good study habits and incentive to actually achieve 
developing those habits such that I wouldn’t have to stay up late at night and 
not get the work done m the first place? 

EXPERIMENTER My answer is no 

SUBJECT He says no I can t develop the study habits properly to be able 
to pull myself through If you dont think that I can develop the proper study 
habits and carry them through to reach my goal do you on the basis of this 
still beheve that I can get a degree m physics? 

EXPERIMENTER My answer is no 

SUBJECT According to that I won’t get a degree What should I do? Are 
you still there? 

EXPERIMENTER Yes, I am 

SUBJECT If you don t think I will make the-achieve the necessary goal of 
improving my study habits and getting a degree m physics do you recommend 
that I quit school? 

EXPERIMENTER My answcr IS yes 

SUBJECT He says I should quit school Are you shll there? 

EXPERIMENTER Yes 

SUBJECT I have one more question I would like to get a commission in 
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B Answers were perceived as 'answers to questions 

1 Typically the subjects heard the experimenters answers as an- 
swers to the question Perceptually, the experimenter s answers 
were motivated by the question 

2 Subjects saw directly “what the adviser had in mind ” They heard 
‘ m a glance ’ what he was talking about, i e , what he meant, and 
not what he had uttered 

3 The typical subject assumed over the course of the exchange, and 
during the post experimental interview, that the answers were 
advice to the problem, and that this advice as a solution to the 
problem was to be found via the answers 

4 All reported the advice that they had been given ' and addressed 
their appreciation and criticism to that “advice ” 

C There were no pre programed questions, the next question was 

motivated htj the retrospective prospective possibilities of the present 

situation that were altered by each actual exchange 

1 No subject administered a pre programed set of questions 

2 Present answers altered the sense of previous exchanges 

3 Over the course of the exchange the assumption seemed to oper- 
ate that there was an answer to be obtained, and that if the an- 
swer was not obvious that its meaning could be determined by 
active search, one part of which involved asking another question 
so as to find out what the adviser ‘had in mind ' 

4 Much effort was devoted to looking for meanings that were in- 
tended but were not evident from the immediate answer to the 
question 

5 The present answer to the questions motivated the succeeding set 
of possibilities from among which the next question was se- 
lected The next question emerged as a product of reflections upon 
the previous course of the conversation and the presupposed un- 
derlying problem as the topic whose features each actual exchange 
documented and extended The underlying “problem’ was elabo- 
rated m its features as a function of the exchange The sense of 
the problem was progressively accommodated to each present 
answer, while the answer motivated fresh aspects of the under- 
lying problem 

6 The underlying pattern was elaborated and compounded over tlie 
senes of exchanges and was accommodated to each present 
“answer’ so as to mamtain the “course of advice,” to elaborate 
what had ‘ really been advised” previously, and to motivate the 
new possibilities as emerging features of the problem 
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quieted if the adviser’s answers made “good sense” Suspicions 
were most unlikely to continue if the answers accorded with the 
subject’s previous thought about the matter and with his preferred 
decisions 

9. Suspicions transformed the answer into an event of “mere 
speech” having the appearance of coincidental occurrence with 
the occasion of the questioners question. Subjects found this 
structure difficult to maintain and manage Many subjects saw 
the sense of the answer “anyway” 

10 Those who became suspicious simultaneously, though temporarily, 
withdrew their willingness to continue 

F “Search’* for and perception of pattern 

1 Throughout, there was a concern and search for pattern Pattern, 
however, was perceived from die very beginning Pattern was 
likely to be seen m the first evidence of the “advice ” 

2 Subjects found it very difficult to grasp the implications of ran- 
domness in the utterances A predetermined utterance was treated 
as deceit in the answers instead of as an utterance that was de- 
cided beforehand and that occurred independently of the sub- 
ject’s questions and interests 

3 When the possibility of deception occurred to the subjects, the 
adviser’s utterance documented the pattern of the deceit instead 
of the pattern of advice Thus the relationship of the utterance to 
the underlying pattern as its document remained unchanged 

G Answers were assigned a scenic source 

1. Subjects assigned to the adviser as his advice the thought formu- 
lated in the subjects questions For example, when a subject 
asked, Should I come to school every night after supper to do 
my studying, and the experimenter said, “My answer is no,” the 
subject in his comments said, “He said I shouldn’t come to school 
and study ” This was very common 

2 All subjects were surprised to find that they contributed so actively 
and so heavily to the “advice that they had received from the 
adviser ” 

3 Upon being told about the deception the subjects were intensely 
chagnned In most cases they revised their opinions about the 
procedure to emphasize its inadequacies for the experimenter’s 
purposes (which they understood still to be an exploration of 
means of givmg advice) 

H The vagueness of every present situation of further possibilities re- 
mained mtananf to the cJanficatwn fumtshed by the exchanges of 
questions and answers 
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tivity as a body of common sense Icnowledge subscribed to by 
both They drew upon these presupposed patterns m assigning 
to what they heard the adviser talking about, its status of docu- 
mentary evidence of the definitive normative features of the 
collectivity settings of the experiment, family, school, home, occu- 
pation, to which the subiect*s interests were directed These evi- 
dences and the collectivity features were referred back and forth 
to each other, with each elaboratmg and being thereby elaborated 
in its possibilities 

J Deciding warrant teas identical with assigning the advice its per- 
ceivedly normal sense 

Through a retrospective prospective review, subjects justified the 
“reasonable” sense and sanctionable status of the advice as grounds for 
managmg their affairs Its “reasonable' character consisted of its com- 
patabihty with normative orders of social structures presumed to be 
subscribed to and known between subject and adviser The subject's 
task of deciding the warrented character of what was being advised was 
identical with the task of assigning to what the adviser proposed (1) its 
status as an instance of a class of events, (2) its likelihood of occurrence, 
(3) its comparability with past and future events, (4) the conditions of 
its occurrence, (5) its place in a set of means ends relationships, and 
(6) its necessity according to a natural (i e , moral) order The subjects 
assigned these values of typicality, likelihood, comparability, causal tex- 
ture, technical efficacy, and moral requiredness while using the institu- 
tionalized features of the collectivity as a scheme of interpretation Thus, 
the subjects task of deciding whether or not what the adviser advised 
was true was identical with the task of assigning to what the adviser 
proposed its perceivedly normal values 

K Perceivedly normal values were not so much ‘’assigned* as managed 

Through the work of documenting— i e , by searching for and deter- 
mining pattern, by treating the adviser's answers as motivated by the 
intended sense of the question, by waiting for later answers to clarify the 
sense of previous ones, by finding answers to unasked questions— the per- 
ceivedly normal values of what was being advised were established, 
tested, reviewed, retained, restored, m a word, managed It is misleading, 
therefore, to think of the documentary method as a procedure whereby 
the advice was admitted to membership m a common sense corpus in 
the same way that the rule of observation is a procedure whereby pro- 
positions are accorded membership m an ideal scientific corpus Rather 
the documentary method developed the advice so as to be conhnually 
“membershippmg” it 
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observation is treated as its evidence The reader s problem consists 
of havmg to decide that the reported observation is a literal instance 
of the intended occurrence, i e , that the actual observation and the 
intended occurrence are identical tn sense Since the relationship between 
the two IS a sign relationship, the reader must consult some set of 
grammatical rules to decide this correspondence This grammar con- 
sists of some theory of the intended events on the basis of which the 
decisions to code the actual observations as findings are recommended 
It IS at this point that the reader must furnish the account an investment 
of mterpretive work and an assumption of “underlying” matters “just 
known in common” about the society m terms of which, what the 
respondent said, is treated as synonymous with what the observer meant 
Correct correspondence is apt to be meant and read on reasonable 
grounds Correct correspondence is the product of the work of mvesti- 
gator and reader as members of a community of cobehevers Thus, even 
in the case of rigorous methods, if a researcher is to recommend, and the 
reader is to appreciate, published findings as members of the corpus of 
sociological fact, the work of the documentary method is employed 


Sociological Situations of Inquiry 
as Common*Seuse Situations of Choice 

It IS not unusual for professional sociologists to speak of their “fact 
production” procedures as processes of “seeing through” appearances to 
an underlying reality, of brushing past acWial appearances to “grasp the 
mvanant” Where our subjects are concerned, their processes are not 
appropriately imagined as “seeing through,” but consist instead of com- 
mg to terms witli a situation in which factual knowledge of social struc- 
tures— -factual m the sense of warranted grounds of further inferences 
and actions— must be assembled and made available for potential use 
despite the fact that tlie situations it purports to describe are, in any 
calculable sense, unknown, in their actual and intended logical struc 
tures are essentially vague, and arc modified, elaborated, extended, if 
not indeed created, by the fact and manner of being addressed 

If many of the features of our suhject^s documentary work are recog- 
nizable in tlie Mork of professional sociological fact production, similarly 
man> sitintions of professional sociological inquiry have precisely the 
features that our subjects’ situations had Such features of situations of 
professional sociological inquiry may be more exactly specified as follows 
1 In the course of an intcr\icw an investigator is likely to find him- 
self addressing a senes of present situations whose future states that a 
coutcmphtnl course of tnatment wdl produce arc characteristically 



CfinUe. . 

Uonal cond.t.ons. 

be taken by a time and m pace "”'"yT ' roducts Will be 

with the actions °£ actons bt^en and die^^ the elec 

somehow be managed, justified ^ justified 

subject to review by «*- resultant ««! P™ 

tions of courses of actio review, and h com- 

within the procedures ^onamons of, and wi „^hop talk 

cess must occur withi ^ed social activi y of inquiry 

pbance to, corporately “^ 3 their actua j circuro- 

mvestigators refer to d „g them as their P 

and to the necessity for manag f 

stances ” , .re so easily >'«“S"’“ptopr.ately be called 

Because their feature ^^^tures ”“‘^ ^100 is 

daily life, situations wi* ■ Thejngjes the sm 

“common sense ^ ppon tLy are mvitmg ^ ® “ ^nsi- 

that when researoh<^^^^ 'T Jnretation for dcc'd^g^^^j^j 

tus of ' findings to context of m jccumeiitary wo , 

such features as these^a^^ as outcomes^f X„s choice, defin 
hility and warrant common sense 

under circumstances of com 

term “reasonable finding 

TheProUe” Many, d 

reasonable B" situations 

loev” consist* of r common " ^^_p,pg,cal 
Much of “core *“^l„g,cal mqn^^^i discussion^^^^, cs 

not most, situations °f textbook and ) that , o-tere 

of choice Nevertheless,^t^^_^P„ to *Ji ^^^^p.ces l\^'Jcaranc« o"d 
methods rarely , common ^eej» obse description^ 
are earned espo'i'^^r mstead, “"“‘’“soblcm solv'S ^'8" 

decisions about tlm^ making and foUon ^_^^ture 

intended c’®"* “ tigatwe dec« ^„trasung f cus^ “ , 

conceptions of i , situatio ^ of vie' -pcogui^^ , ^ goal 

to the decision make^ her-s P«>^f tdfaus “ “ ccrncd. du* ^ 


'1°'’''^"’ ° „ of 

leao.— - tors m- A pobinW" (.( .U* 

: the invesugat „ J 

bank Dis Bal'.f ‘S'^SSc 



708 Mind as Method 

pre-programed stepwise solution, a set of ad hoc tactics for adjusting to 
present opportunity, with these tactics only generally governed by what 
the investigator would hope to have finally found out by the end of 
the conversation. Under these circumstances, it is more accurate to talk 
of investigators acting in fulfillment of their hopes, or in avoidance of 
their fears, than of acting in the deliberate and calculated realization 
of a plan. 

3. It frequently occurs that the investigator takes an action, and only 
upon the actual occurrence of some product of that action do we find 
him reviewing the accomplished sequences in a retrospective search 
therein for their decided character. Insofar as the decision that was taken 
is assigned by the work of the retrospective search, the outcome of 
such situations can be said to occur before the decision. Such situations 
occur with dramatic frequency at the time the journal article is being 
written. 

4. Prior to his actually having to choose among alternative courses 
of action on the basis of anticipated consequences, the investigator, for 
various reasons, is frequently unable to anticipate the consequences of 
his alternative courses of action and may have to rely upon his actual 
involvement in order to learn what they might be. 

5. Frequently, after encountering some actual state of affairs, the 
investigator may count it as desirable, and thereupon treat it as the goal 
toward which his previously taken actions, as he reads them retrospec- 
tively, were directed “all along” or “after all.” 

6. It frequently occurs that only in the course of actually manipu- 
lating a present situation, and as a function of his actual manipulation, 
does the nature of an investigator’s future state of affairs become clari- 
fied. Thus, the goal of the investigation may be progressively defined as 
the consequence of the investigator’s actually taking action toward a goal 
whose features as of any present state of his investigative action he 
docs not see clearly. 

7. Characteristically such situations are ones of imperfect informa- 
tion. The result is tliat the investigator is unable to assess, let alone 
calculate, the difference tliat his ignorance in the situation makes upon 
the accomplishment of his acliviiies. Nor, prior to having to take action, 
is he able either to evaluate tlieir consequences or to assess the value of 
alternative courses of action. 

8. The information tliat he possesses, that serves him as the basis for 
the election of strategies, is rarely codified. Hence, his estimates of the 
likelihood of success or failure characteristically have little in common 
with the rational mathematical concept of probability. 

In their investigative activities, investigators characteristically must 
manage situations with the above features, given the following addi- 
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tlie investigation will have been undertaken The goal’s specifiable 
features consist of the criteria whereby, as of any present state of affairs, 
he decides the adequacy with which his problem has been formulated 
In their terms, too, the event, “adequate solution,” is defined as one of a 
set of possible occurrences 

2 The decision maker is conceived to have set for himself the task 
of devising a program of manipulations upon each successive present state 
of affairs that will alter each present state so that over their succession 
they are brought into conformity with an anticipated state, i e , the goal, 
the solved problem ® 

These features may be restated in terms of the rules of evidence As a 
calculable state of affairs, an investigator’s problem may be regarded as a 
proposition whose “application” for membership, i e , whose warranted 
status, is under review The rules of procedure whereby its warranted 
status IS decided thereby operationally define what is meant by “adequate 
solution ” In ideal scientific activities an investigator is required to decide 
the steps that define an adequate solution prior to his taking the decided 
steps He is required to make this decision before be carries out the oper- 
ations whereby the possibilities that the proposition proposes will be de 
cided as to their having actually occured or not The task of deciding an 
adequate solution thereby has logical precedence over the actual observa- 
tion The observation is said thereby to be “programed,” or, alternatively, 
the intended event is given an “operational definition,” or, alternatively, 
the conditions for the occurrence of an intended event are furnished, or, 
alternatively, a “prediction” is made 

A prominent argument on behalf of this emphasis is that the docu- 
mentary method is a scientifically erroneous procedure, that its use distorts 
the ob)cctwe world in a mirror of subjective prejudice, and that where 
common-sense situations of choice exist they do so as historical nuisances 
Protagonists for methods such as diose used in survey research and labora- 
tory experimentation, for example, assert their increasing exemption from 
situations with common sense characteristics and documentary dealings 
witli them After World War II a flood of textbooks on methods was 
written to provide remedies for such situations These methods are 
intended to depict the ways of transforming common sense situations 
into calcul ible ones Most particularly, the use of mathematical models 
and statistical schemes of inference are invoked as calculable solu- 
tions to the problems of deciding sensibihty, objectivity, and warrant in 

9 In some cases, students of decision making have been interested m those pro 
grams that represent fully cdeulatcd solutions to lire decision maker's problems In 
otiicr cases studies have iddresicd Uie fact that the decisionmaker may imoku 
probabilistic rules to decide the differential likelihood that alternative courses of 
action would alter a present state of affairs m tlie desired ducction 
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ological events. This has been demonstrated on many occasions. Thus 
far the choice has been made at the cost of either neglecting the prop- 
erties that make events sociological ones, or by using documentary work 
to deal with the “soft” parts. 

The choice has to do with the question of the conditions under which 
literal observation and documentary work necessarily occur. This in- 
volves tlie formulation of, and solution to, the problem of sociological 
evidence in terms that permit a descriptive solution. Undoubtedly, sci- 
entific sociology is a “fact,” but in Felix Kaufmanns sense of fact, i.e., 
in terms of a set of procedural rules that actually govern the use of 
sociologists’ recommended methods and asserted findings as grounds of 
further inference and inquiries. The problem of evidence consists of the 
tasks of making this fact intelligible. 
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Terms such as insight, understanding, conceptual thinking, image, idea, 
feeling, reflection, fantasy, etc., have been stigmatized as mentalistic, 
“i.e., contaminated with the subjectivity of consciousness (Scheerer, 
1959), and the appeal to them castigated as a lamentable failure of sci- 
entific nerve. But those who have, on the contrary, regarded the move 
from a physical to an organic, and most especially to a human, subject 
matter as implying far-reaching revisions in theoretical approach and 
research procedure have tended to use "mind” as a cautionary concept, 
one intended more to point to defects in understanding than to repair 
them, more to stress the limits of positive science than to extend them. 
For such thinkers its main function has been to give a vaguely defined 
but intuitively valid expression to their settled conviction that human 
experience has important dimensions of order which physical theory 
(and, pari passu, psychological and social theories modeled on physical 
theory) omits to consider. Sherringtons (1953, p. 161) image of "naked 
mind”— "all that counts in life. Desire, zest, truth, love, knowledge, 
values”— going "in our spatial world more ghostly than a ghost,” serves 
as an epitome of this position,* as Pavlovs reported (Kubie, 1954) prac- 
tice of levying fines on any of his students who so much as uttered 
mentalistic words in his laboratory does of the opposite. 

In fact, with some exceptions, the term "mind” has not functioned as 
a scientific concept at all but as a rhetorical device, even when its use 
has been forbidden. More exactly, it has acted to communicate— and 
sometimes exploit— a fear rather than to define a process, a fear of sub- 
jectivism on the one hand and of mechanism on the other. “Even when 
fully aware of the nature of anthropomorphic subjectivism and its dan- 
gers,” Clark Hull warns us solemnly (1943), "the most careful and 
experienced thinker is likely to find himself a victim to its seductions,” 
and urges as a "prophylaxis” tlie strategy of viewing all behavior as if 
it were produced by a dog, an albino rat, or safest of all, a robot. Wliile, 
for the opposition, Gordon Allport (1947) professes to see a threat to 
human dignity in such an approach, complaining that "the models we 
have been following lack the long-range orientation which is the essence 
of morality ... an addiction to machines, rats, or infants leads us to 
overplay those features of human behavior that are peripheral, signal- 
oriented, or genetic [and] to underplay those features that are central, 
future-oriented, or symbolic.” In the face of such contradictory descrip- 
tions of the specter tliat is haunting the study of man. -li*" iS ^ small 
wonder that a recent group of psychologists, torn beUveen their wish to 
present a convincing analysis of the directional aspects of human Kohavior 
and to meet scientific canons of objectivity, found themselves tempted by 
the rather desperate strategem of referring to tliemselves as “subjective 
behaviorisls" (Miller, ct al, 1960). 
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Terms such as insight, understanding, conceptual thinking, image, idea, 
feeling, reflection, fantasy, etc , have been stigmatized as mentahstic, 
le, contaminated with the subjectivity of consciousness” {Scheerer, 
1959), and the appeal to them castigated as a lamentable failure of sci- 
entific nerve But those who have, on the contrary, regarded the move 
from a physical to an organic, and most especially to a human, subject 
matter as implying far reaching revisions in theoretical approach and 
research procedure have tended to use "mind” as a cautionary concept, 
one intended more to point to defects in understanding than to repair 
them, more to stress the limits of positive science than to extend them 
For such thinkers its mam function has been to give a vaguely defined 
but intuitively valid expression to their settled conviction that human 
experience has important dimensions of order which physical theory 
(and, pan passu^ psychological and social theories modeled on physical 
theory) omits to consider Sherrington s (1953, p 161) image of "naked 
mmd’— "all that counts m life Desire, zest, truth, love, knowledge, 
vaIues”-'going "in our spatial world more ghostly than a ghost," serves 
as an epitome of this position, as Pavlovs reported (Kubie, 1954) prac- 
tice of levying fines on any of his students who so much as uttered 
mentahstic words in his laboratory does of the opposite 

In fact, with some exceptions, the term "mind" has not functioned as 
a scientific concept at all but as a rhetorical device, even when its use 
has been forbidden More exactly, it has acted to communicate— and 
sometimes exploit— a fear rather than to define a process, a feat of sub- 
jectivism on the one hand and of mechanism on the other "Even when 
fully aware of the nature of anthropomorphic suh^ectwism and its dan- 
gers,” Clark Hull warns us solemnly (1943), "the most careful and 
experienced thinker is likely to find himself a victim to its seductions," 
and urges as a ‘prophylaxis” the strategy of viewing all behavior as if 
It were produced by a dog, an albino rat, or safest of all, a robot While, 
for the opposition, Gordon Allport (1947) professes to see a threat to 
human dignity in such an approach, complaining that "the models we 
have been following lack the long range orientation which is the essence 
of morality an addiction to machines, rats, or infants leads us to 
overplay those features of human behavior that are penpheral, signal- 
onentcd, or genetic [and] to underplay those features that are central, 
future oriented, or symbolic ” In llie face of such contradictory descrip- 
tions of the specter that is haunting the study of man small 

xNondcr that a recent group of psychologists, torn betiveen their wish to 
present a conv incing analysis of Uic directional aspects of human hohavior 
and to meet scientific canons of objectivity, found themselves tempted by 
the rather desperate strategem of referring to tlicmselves as "subjective 
bell ivionsls” (Miller, ct ol , 1960) 
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IS that when wo attribute mind to an organism we are talking about 
neither tlie organisms actions nor its products per se, but about its 
capacity and its proncncss, its disposition, to perform certain kinds of 
actions and produce certain kinds of products, a capacity and a prone- 
ncss wo of course infer from the fact that he does sometimes perform 
such actions and produce such products There is nothing extramundaiie 
about tins, it merely indicates that a language lacking dispositional terms 
would make the scientific description and analysis of human behavior 
cstraordmanly difficult, and severely cripple its conceptual development, 
in the same way that a language, such as the Arapesh (Mead, nd ), m 
which you must enumerate by saymg “one, two, two and one, one dog 
(i 0, ‘four’), one dog and one, one dog and two, one dog and two and 
one, two dogs. etc ," cripples mathematical development by making 
counting so troublesome that people find it such an effort to go beyond 
hvo dogs and two dogs and two dogs (le, “twenty four ’) that they 
refer to all larger quantities as “a lot” 

Furtlier, Witliin such a general conceptual framework it is possible 
to discuss the biological, psychological, sociological, and cultural defer 
mmants of man’s mental life concurrently without making any reduc 
tiomst hypotheses at all This is because a capacity for something, or a 
proneness to do something, not being an entity or a performance, is 
simply not susceptible to reduction In the case of Byle s clown, I could 
say, no doubt incorrectly, that bis tumbling was reducible to a chain of 
conditioned reflexes, but I could not say that his skill was so redueffi e, 
because by his skill I only mean to say that he can tumble For the 
clown can tumble,” it is possible, if simplistic, to write (this organism) 
can (produce the described reflex senes)," but it is possible to get the 

“can” out of the sentence only by replacing It with is able to. the 

capacity to,” etc, which is not a reduchon but merely an 
shift from a verbal to an adjectival or nounal form Ml one mn do i 
the analysis of skills is to show the ivay in which they are J 

depended upon various factors such as nen.ous 
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linguistic Consequently, making it into a verb is no real protection at all 
against “a sterile and paralyzing metaphysics'* Like mechanists, sub- 
jectivists are men of infinite resource, and an occult activity may simply 
be substituted for an occult entity, as in the case, for example, of “intro- 
specting ” 

From the scientific point of view, to identify mind with behavior, 
“the reaction of the organism as a whole,” is to render it as uselessly 
redundant as to identify it with an entity “more ghostly than a ghost 
The notion that it is more defensible to transform a reality into another 
reality than to transform it into an unreality is not correct a rabbit dis- 
appears just as completely when he is magically changed into a horse 
as he does when he is changed into a centaur ‘ Mind' is a term denoting 
a class of skills, propensities, capacities, tendencies, habits, it refers m 
Dewey’s phrase (1934) to an "active and eager background which lies in 
wait and engages whatever comes its way ” And, as such, it is neither an 
action nor a thing, but an organized system of dispositions which finds 
its manifestation in some actions and some things As Ryle has pointed 
out, if a clumsy man trips accidentally, we do not regard it proper to his 
actions or the workings of his mind, but if a clown trips on purpose we 
do feel it proper to say this 

The cleverness of the clown may be exhibited in his tripping and tumbling 
Ho tnps and tumbles just as clumsy people do, except that he trips and 
tumbles on purpose and after much rehearsal and at the golden moment and 
where the children can see him and so as not to hurt himself The spectators 
'ippl'iud his skill at seeming clumsy, but what they applaud is not some extra 
hidden performance executed in his head ” It is his visible performance that 
tlicy admire, but they admire it not for being an effect of any hidden internal 
causes but for being an exercise of skill Now a skill is not an act It is there- 
fore neither a ivitnessable nor an unwilnessable act To recognize that a per- 
formance IS an exercise of a skill is indeed to appreciate it in the light of a 
factor which could not be separately recorded by a camera But the reason 
nhy the skill exercised in a performance cannot be separately recorded by a 
camera is not that it is an occult or ghostly happening, but that it is not a 
happening at all It is a disposition, or complex of dispositions, and a disposi- 
Uon IS a factor of the xvrong logical type to be seen or unseen, recorded or 
unrecorded Just as the habit of talking loudly is not itself loud or quiet, since 
It is not tlic sort of term of which ‘ loud.'* or "quiet” can be predicated, or 
just as a susceptibility to headaches is for the same reason not itself unendur- 
able or endurable, so the skills, tastes, and bents which are exercised in overt 
or internal operations arc not themselves overt or internal, witnessable or 
unwilnessable (Ryle, 1919, p 33) 

A similar argument applies to objects, we would not refer, save in a 
mtlapboncal way, to the legendary bunicd pig the Chinese produced by 
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into scientific description they are not eliminated by shifts in the level 
of description employed And, with the recognition of this fact, a whole 
range of pseudo problems, false issues, and unrealistic fears can simply 
be set aside 

In perhaps no area of inquiry is such an avoidance of manufactured 
paradoxes more useful than that of the study of mental evolution 
Burdened in the past by almost all tlie classic anthropological fallacies— 
ethnocentrism, an overconcern with human uniqueness, imaginatively 
reconstructed history, a superorganic concept of culture, a prion stages 
of evolutionary change— the whole search for the origins of human men- 
tality has tended to fall into disrepute, or at any rate to be neglected 
But legitimate questions— and how man came to have his mind is a 
legitimate question— are not invalidated by misconceived answers So far 
as anthropology is concerned, at least, one of the most important advan- 
tages of a dispositional answer to the question, What is mind^ ’ is that it 
permits us to reopen a classic issue without reviving classic controversies 

2 

Over the past half century, two views of the evolution of the human 
mind, both inadequate, have been current The first is the thesis that 
the sort of human thought processes Freud (1900 1911) called pri- 
mary-substitution, reversal, condensation, etc— are phylogenetically 
prior to those he called “secondary *— directed, logically ordered, reason- 
ing, etc Within tlie confines of anthropology, this thesis has been based 
on the assumption that it is possible simply to identify patterns of cul- 
ture and modes of thought (Levy Bruhl, 1923) On such an assumption, 
groups of people lacLing the cultural resources of modern science which 
have been, at least in certain contexts, so effectively employed in direc 
tive reasoning in the West are considered tpso facto to lack the very 
capacity for intellection these resources serve, as though the confinement 
of the Arapesh to combinations of “one,** “two,** and “dog” were a result 
rather than a cause of their lack of mathematical facility If one then 
adds to this argument tlie invalid empirical generalization that tribal 
peoples employ whatever meager culture resources they do have for 
intellection less frequently, less persistently, and less circumspectly than 
do Western peoples, the proposition that primary process thinking pro- 
ceeds sccondar> process tlimkmg phylogenetically needs only the final 
mistake of viewing tribal peoples as primitive forms of humanity, “living 
fossils,” to complete it (eg, Aneti, 1939) '■ 

I In aildiUon, fins pioposiUon lias been supported, as HalloweU (1939) has 
pointed out b> an xmcnticol application of Ilacckel s now rejected ‘law of recapitu- 
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bom followed, not preceded the beginning” of culture (Wash 

burn, 1959), a rather inexplicable circumstance if the capacity for cul- 
fure IS considered to have been die unitary outcome of a quantitatively 
sJigiit but qualitatively metastatic change of the freezing of water sort 
Not only has it now become misleading to employ the appointment to 
rank image for die appearance of man, but “it is equally doubtfuJ 
wJietlier we should any longer talk in terms of the ‘appearance of culture,’ 
as if culture, too, along with man,’ had suddenly leaped into existence’ 
(Hallowell, 1959, cf HaJlowell, 1960) 

As paradox is a sign of antecedent error, the fact that one of its 
corollaries seems to be valid while die other does not suggest that the 
diesis which holds mental evolution and cultural accumulation to be two 
wholly separate processes, the first having been essentially completed 
before die second began, is itself incorrect And if this is the case, it 
becomes necessary to find some way m which we can rid ourselves of 
such a thesis without at the same tune undermining the doctrine of 
psychic unity, in whose absence “we should have to consign most of his- 
tory, anthropology and sociology to the scrap heap and begin over again 
with a psychosomatic genetic interpretation of man and his vanelies' 
(Kroeber, 1948, p 573) We need to be able both to deny any significant 
relationship between (group) cultural achievement and innate mental 
capacity in the present, and to affirm such a relationship in the past 
The means by which to accomplish this oddly two headed task hes 
in what may appear to be a simple technical trick, but is actually an 
important methodological reonentabon, the choice of a more finely 
graduated time scale in terms of which to discriminate the stages of 
evolutionaiy change which have produced Homo sapiens out of an Eocene 
proto-hominoid Whether one sees die appearance of the capacity tor 
culture as a more or less abrupt, instantaneous occurrence, or a slouly 
moving, continuous development obviously depends, at eas in pa , 
the size of the elementary units in one’s time scale, for a geolog^t, mcasur- 
mg by eons, the whole evolution ot the pnnwtcs 
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wholly independently of the further organic evolution of man. '^e 
whole process of the creation of modem man s capacity for producing 
and using culture, his most distinctive mental attribute, is conceptual- 
ized as one of a marginal quantitadve change giving rise to a radical 
qualitative difference, as when water, reduced degree by degree without 
any loss of fluidity suddenly freezes at 0° C. (ibid.) or when a taxiing 
plane gains sufficient speed to launch itself into flight (White, 1949, 
p.33). 

But we a^e talking of neither water nor airplanes, and the question is 
can the sharp line between encuUurated man and non-enculturated non- 
man that tliis view implies in fact to be drawn, or, if we must have anal- 
ogies, would not a more historical one, such as the unbroken gradual 
rise of modem out of medieval England, be more apt. Within the physical 
branch of anthropology, the doubt that one can talk about the appear- 
ance of man “as if he had suddenly been promoted from colonel to 
brigadier general, and had a date of rank” (Howells, 1950) has grown 
with increasing rapidity as the Australopithecene fossils of South Africa 
have come to be placed more and more in the hominid line. These fossils 
(Dart, 1957), which date from the lower Pleistocene period of more 
than a half-million years ago, show a striking mosaic of primitive and 
advanced morphological characteristics, in which the most outstanding 
features are a pelvis and leg formation strikingly similar to that of 
modern man and a cranial capacity hardly larger than that of living apes. 
Although the initial tendency was to regard this conjunction of a “man- 
like” bipedal locomotive system and an “ape-like” brain as indicating 
that the Australopithecenes represented an aberrant and ill-fated line of 
development separate from both hominids and pongids (Hooton, 1949, 
pp. 281-88), the contemporary consensus follows Howells* (1950) con- 
clusion tliat “the first hominids were small-brained, newly bipedal, proto- 
australopith hominoids, and that what we have always meant by ‘man* 
represents later forms of this group with secondary adaptations in the 
direction of large brains and modified skeletons of the same form.”^ 

Now, these more or less erect, small-brained hominids, their hands 
freed from locomotion, manufactured tools (Oakley, 1957; Leakey, 1960) 
and probably hunted small animals (Washburn and Howell, 1960). But 
that they could have had a developed culture comparable to that of, say, 
the Australian aborigine or possessed language in the modem sense of 
the term with 500 cubic centimeters of brain is unlikely (Hallowell, 
1960). In tlie Australopithecenes we seem to have, therefore, an odd sort 

2. By ‘liomlnoid” is meant Uic supcrfamily of animals, li\ing and extinct, to 
which l^th man and tlio pongid apes (gorilla, orang, chimpanzee, and gibbon), 
belong, and by ’‘hommid,” the family of animals, living and extinct, to which man 
belongs, but not the apes. 
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ceased, but that such aecuinulahon very likely nlavprl m i 

shaping the final stages of that devel^iLt iLugh it Hi i,” 
true enough that the invention of the airplane led to no visibl? todilv 

sani’/Se"'’ cental capacity, this was not LeJ 

sani> the case for tlie pebble tool or the rnide chopper, in whose wake 
seems to have come not only more erect stature, reduced dentition and 
a more thumb-dominated band, but the expansion of the human brain 
to Its present size (Washburn, 1959) Because tool manufacture puts a 
premium on manual skill and foresight, its mtroduchon must have acted 
to shift selection pressures so as to favor the rapid growth of the fore- 
brain as, in all likelihood, did the advances in social organization (Bar 
tliolomew and Birdsell, 1953), commumcahon (Hayes and Hayes, 1955), 
and moral regulation (HalloweH, 1959), which there is reason to believe 
also occurred during this period of overlap between cultural and b:o 
logical change Nor were such nervous system changes merely quanti- 
tative, alterations m the interconnections among neurons and their man 
ner of functioning may have been of even greater importance than the 
simple increase m their number (Spuhler, 1959, Bullock, 1958) Details 
aside, however— and the bulk of them remain to be determined— the 
point IS that the innate, generic constitution of modem mm (what used, 
in a simpler day, to be called ‘liuman nature ) now appears to be both 
a cultural and a biological product in that '‘it is probably more correct 
to think of mucli of our structure as a result of culture rather than to 
think of men anafomica//y Me ourse/ves sfow/y discovering culture” 
(Washburn, 1959) 

The Pleistocene period, with its rapid and radical variations in cli- 
mate, land formations, and vegetation, has Jong been recognized to he 
a period in which conditions were ideal for the speedy and efficient 
evolutionary development of man (Emihani, 1960), now it seems also 
to have been a period in which a cultural environment increasingly 
supplemented the natural environment in the selection process so as to 
further accelerate the rate of hommid evolution to an unprecedented 
speed (Spuhler, 1959, Leakey, I960) The fee Age appears not to have 
been merely a time of recedmg brow ridges and shrinking ]i\vs, but a 
time in which were forged nearly all diose cbaracterisliK of mins 
existence which are most graphically human his ‘ y 

fated nervous system, his incest taboo based 
capacity to create and use symbols The fact Ilia lese i 
features of humanity emerged togethM m of 
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evolutionary history, in the same way as a biologist foolish enough to 
study human maturation with decades as his interval would see adult- 
hood as a sudden transformation of childhood and miss adolescence 
altogether 

A good example of such a cavalier approach to temporal considera- 
tions IS implicit in what is probably the most frequent kind of scientific 
data invoked m support of the “diffeience m kind rather than difference 
in degree” view of human culture, the comparison of man with his 
closest living relatives, the pongids, and particularly the chimpanzee 
Man can talk, can symbolize, can acquire culture, this argument goes, 
but the chimpanzee (and, by extension, all less endowed animals) can- 
not Therefore, man is unique in this regard, and insofar as mentality is 
concerned ‘ we are confronted by a senes of leaps, not an ascending con- 
tinuum” (White, 1960, but the argument is very common) But this 
overlooks the fact that, although the pongids may be man’s closest 
relatives, “close” is an elastic term and, given a realistic time scale from 
the evolutionary point of view, they are really not so close at all, the 
last common ancestor being at the very least an upper Pliocene (and at 
tlie very most an upper Ohgocene) ape and phyletic differentiation hav- 
ing proceeded with ever increasing rapidity since that time (Spuhler, 
1959) The fact that chimpanzees do not talk is both interesting and 
important, but to draw from that fact the conclusion that speech is an 
all or-nothmg at all phenomenon is to collapse anywhere from one to 
forty million years into a single instant of time and lose the whole pre- 
sapiens hominid hne as surely as our biologist lost adolescence Inter- 
specific comparison of living animals is, if handled with care, a legitimate 
and, in fact, indispensable device for deducing general evolutionary 
trends, but in the same way that the wave length of light limits the 
degree of refinement m quantum level physical measurements, so tlie 
fact that the closest living relatives of man are at best pretty far-removed 
cousins {not ancestors) limits the degree of refinement in the measure 
of evolutionary change in the hominoid line when one confines oneself 
entirely to contrasts between extant forms ® 

If, on the contrary, we spread hominid phylogeny out along a more 
appropriate time scale, training our attention on what seems to have 
happened in the ‘human” line since the radiation of the hominoids, and 
in particular since the emergence of Australopithecus in the lower Pleis- 
tocene, a subtler analysis of the evolutionary grosvth of mind is made 
possible. Most crucially, it then becomes apparent that not only was 
cultural accumulation under way well before organic development 

3 For a general discussion of tlie dangers mvoKcd m an uncritical use of com- 
parisons among contemporaneous forms to generate histoncal hypotheses, see Simp- 
son, 1950 



Geertz . Growth of CuUure 725 

acoun^ulaton 

subgroups seems to have been precluded With the unequivocal triumph 
of Homo sapiens and the cessation of the glaciations, the link betiveen 
organic and cultural change was, if not severed, at least greatly weakened 
Since that time organic evolution in the human Ime has slowed to a walk 
(Carter, 1953), while tlie growtli of culture has continued to proceed 
With ever-increasing rapidity It is, therefore, unnecessary to postulate 
either a discontmuous, “difference m kind’ pattern of human evolution 
or a non selective role for culture during all phases of hommid develop 
ment in order to preserve the empirically established generalization that 
“as far as their [inborn] capacity to Jearn, maintain, transmit, and trans 
form culture is concerned, different groups of Homo sapiens must be 
regarded as equally competent" (Mead, 1958} Psychic unity may no 
longer be a tautology, but it is still a fact 


One of the more encouraging—if strangely delayed— developments in 
the behavioral sciences is the current attempt of physiological psycJioJogy 
to arouse itself from its long enthrallment with the wonders of the reflex 
arc (Pribram, 1960} The conventional picture of a sensory impulse 
making its way through a maze of synapses to a motor nerve culmina 
tion IS coming to be revised, a quarter century after its most illustrious 
proponent pointed out tliat it was inadequate to explain the integrative 
aspects of the behavior of a sparrow or a sheep dog, much less that of 
a man (Sherrington, 1953, p 170) Sherrington’s solution was a spectra] 
mind to pull things together (as Hulls [1943] was a no less mysterious 
automatic switchboard), but today the stress is upon a more venfiab c 
construct, the concept of rhythmic, 

mg pattern of nervous activity upon which penpheral sbmulus ran 

fi^rLons are supermiposed and out of -h-'* 

commands emerge Advancing under the banner f 

and supported by the m w!n^ t!.o ongoing 

tern of behavior 
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function at all Rather than culture acting only to supplement, develop, 
and extend organically based capacities logically and genetically prior to 
it (Bidney, 1953, Chap 3), it would seem to be ingredient to those capac- 
ities themselves A cultureless human being would probably turn out 
to be not an intrinsically talented diough unfulfilled ape, but a wholly 
mindless and consequently unworkable monstrosity Like the cabbage 
it so much resembles, the Homo sapiens brain, having ansen within 
the framework of human culture, would not be viable outside of it^ 
In fact, this type of reciprocally creative relationship between somatic 
and extrasomatic phenomena seems to have been of crucial significance 
during the whole of the primate advance That any (living or extinct) 
infra-hominid primates can be said to possess true culture— in the nar- 
rowed sense of “an ordered system of meaning and symbols m terms 
of which individuals define their world, express their feelings and make 
their judgments’ (Geertz, 1957)— is, of course, extremely doubtful But 
that apes and monkeys are such through and through social creatures as 
to be unable to achieve emotional maturity m isolation (Harlow, 1959), 
to acquire a great many of tlieir most important performance capacities 
through imitative leammg (tbtdy Nissen, 1955), and to develop distinc- 
tive, intraspecifically variable collective social traditions which are 
transmitted as a nonbiological heritage from generation to generation 
(DeVore, nd ) is now well established As DeVore (tbid ) remarks in 
summary of the available material, ‘Primates literally have a ‘social 
brain ’ ” Thus, well before it was influenced by cultural forces as such, 
the evolution of what eventually developed into the human nervous sys- 
tem was positively shaped by social ones * 

On the other hand, however, a denial of a simple independence of 
sociocultural and biological processes in pre homo sapiens man does 
not imply a rejection of the doctrine of psychic unity, because phyletic 
differentiation within the hommid line effectively ceased with the termi- 
nal Pleistocene spread of Homo sapiens over nearly the whole world and 
the exbnction of whatever other Homo species may have been in exist- 
ence at that time Thus, altliough some minor evolutionary changes have 
no doubt occurred since the rise of modem man, all living peoples form 
part of a single polytypical species and, as such, vary anatomically and 
ph>siologicalIy within a very narrow range (Montague, 1950) The 
combination of weakened mechanisms of reproductive isolation, an 

4 As for 3\olf-chi!drcn' and other feral fantasies, see Lorenz nd 

5 Some subpnmate mammals also follow a dcGmtcIy social mode of life ( Tliomp- 
son, 1058), so Uiat this whole process probably predalcs primates altogether Tlic 
socul behavior of some birds (Lorenz, 1052) and insects (Emerson 1938) is of 
less muncdlate relevance, hovvever, because Uicsc orders arc tangential to tlic 
human dev tlopmcntal hnc 
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the working of the central nervous system is a hierarchic aflFair m 
which functions at the higher levels do not deal directly with the ultimate 
structural units, such as neurons or motor units, but operate by activating 
lower patterns that have their own relatively autonomous structural umty 
The same is true for the sensory input, which does not project itself down to 
the last final path of motor neurons, but operates by affecting, distorting, and 
somehow modifying the pre-existing, preformed patterns of central coordma- 
tion, which, in turn, then confer their distortions upon the lower patterns of 
effection and so on The final output is then the outcome of this hierarchical 
passing down of distortions and modifications of intrinsically performed pat- 
terns of excitation which are m no way replicas of the input The structure of 
the input does not produce the structure of the output, but merely modifies 
intrinsic nervous activities that have a structural organization of their own 
(Weiss, 1951 ) 

Further development of this theory of an autonomously excited, 
luetarclucally organized central nervous system not only promises to 
make the brisk competence of Sherrington’s sheep dog as it collects its 
scattered flock from the hillside less of a physiological mystery, but it 
should also prove valuable m providing a credible neurological under- 
pinning for the complex of skills and propensities which constitute the 
human mind, the ability to follow a logic proof or a tendency to become 
flustered when called upon to speak demand more than a reflex arc, 
conditioned or otherwise, to support diem biologically And, as Hebb 
has pointed out, the very notion of "higher” and "lower” evolutionary 
levels of mentality seems in itself to imply a comparable gradation in 
degree of central nervous system autonomy 

I hope I do not shock biological scientist by saying that one feature of the 
phylogenetic development is in increasing evidence of what is known in some 
circles as free will, in my student days also referred to as the Harvard Law, 
which asserts that any well trained experimental animal, on controlled stimu- 
l Uion, will do as he damn well pleases A more scholarly formulation is that 
the higher animal is less stimulus bound Brain action is less fully controlled 
by afferent input, behavior therefore less fully predictable from the situation 
111 which the animal is put A greater role of ideational activity is recognizable 
m the animals abihty to hold a variety of stimulations for some time before 
acting on them and in die phenomenon of purposive behavior There is more 
lulonomous activity m the higher brain, and more selecUvity as to tc/iic/i 
afferent activity will be integrated wath the “stre im of thought,” die dominant, 
ongoing acUvaty m control of behavior Traditionally, we say that the subject 
is mltrcsltd" m this part of the environment, not interested in that, m these 
Icnns, the higher animal has a wider variety of interests and the interest of 
the moment plays a greater part m behavior, which means a greater unpre- 
dictability as to what stimulus wall be responded to and as to the form of the 
response (195-i, references omitted ) 
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culminating in man are due to simple increase in numbers rather than to 
improvement m units or patterns The increasing brain size parallels richer 
performance, even for particular regions and functions (eg, tongue motor 
area and speech), is a commonplace (see Spuhler, 1959), how this operates 
IS less clear Sheer increase m number, without secondary specification (which 
does also occur), might seem unable to generate new capacities but only 
to intensify old ones, but this is not the case In the brain, an increase m 
the anatomical neurone population raises the limit on the physiological neurone 
reserve and so allows greater variety of selection and greater richness of analy- 
sis and combination expressed m modifiable and insightful behavior (1960, 
see also, 1959 ) 

But Bulloch, though agreeing that the nervous systems of the higher 
animals and man show no important differences in terms of known 
neurophysiological mechanisms or architecture, sharply questions this 
point of view, and argues tliat there is a pressing need to search for yet 
undiscovered parameters of nervous functioning, ‘emergent levels of 
physiological relations between neurons in masses,” to account for the 
subtleties of behavior in advanced organisms 

Though we cannot point to fundamentally new elements in the neuronal 
mechanisms of the higher centers, still it is difficult to assume that their greatly 
enlarged accompbshments are solely attributable to the great increase in 
numbers and mterconnections between them, unless this m itself brings on 
new properties and mechanisms Many apparently assume as a first approxima- 
tion that the mam factor m increasing behavioral complexity m evolution is 
the number of neurons— even invoking a kind of critical mass which permits 
new levels of behavior [but] it seems clear that the number of neurones 
correlates with behavioral complexity so poorly as to explain little unless we 
add as the really essential part that certain kinds of neurons not now defin 
able, or— what IS the same thing— certain kinds of newer properties of con- 
sequences or neuronal arclutecture, are the important substratum of advance 
I do not believe that our present physiology of neurons extrapolated, can 
account for behavior The mam factor in evolutionary advance is not just 
numbers of cells and connections Our hope hes in the discovery of new 
parameters of neuronal systems (1960 ) 

To an outsider, perhaps the most stnking aspect of this controversy 
IS the degree to which both parties seem somewhat uneasy and vaguely 
dissatisfied with the unalloyed versions of their own argument, the degree 
to which It seems not to be entirely plausible even to themselves On 
tlie one side there is an admission that the precise nature of the relation 
between brain size and behavioral complexity is indeed unclear and 
some sotto tocc reservations about “secondary specification’, on the 
otlicr, a frank puzzlement concerning the apparent absence of novel 
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well defined behavioral sequences (Hebb and Thompson, 1954) ® Like 
a frightened animal, a frightened man may run, hide, bluster, dissemble, 
placate, or, desperate with panic, attack, but in his case the precise pat- 
terning of such overt acts is guided predominantly by cultural rather 
than genetic templates In the always diagnostic area of sex, where con- 
trol of behavior proceeds phylogeneticaWy from gonadal, to pituitary, 
to central nervous system prepotency, a similar evolutionary trend away 
from fixed activity sequences toward generalized arousal and “increas- 
ing flexibility and modifiability of sexual patterns” is apparent (Beach, 
1958, cf, 1947), a trend of which the justly famous cultural variation 
in the sexual practices of man (Ford and Beach, 1951) would seem to 
represent a logical extension ^ Thus, m apparent paradox, an increasing 
autonomy, hierarchical complexity, and regnancy of ongoing central 
nervous system activity seem to go hand in hand with a less fully detailed 
determination of such activity by the structure of die central nervous 
system in and of itself, i e , intrinsically All of which suggests that some 
of the more important developments m neural evolution which occurred 
during the period of overlap between biological and sociocultural change 
may turn out to consist of the appearance of properties which improve 
the performance capacity of the central nervous system but reduce its 
functional self sufficiency 

From this standpoint, tlie accepted view tliat mental functioning is 
essentially an intracerebral process, which can only be secondarily as- 
sisted or amplified by the various artificial devices which that process 
has enabled man to invent, appears to be quite wrong On the contrary, 

6 Tlie uncritical use of the term instinct ’ so as to confuse three separate ( but 
not unrelated) contrasts— that between behavior patterns which rest on learning and 
those which do not, tliat between behavior patterns which are innate (le, an out- 
come of genetically programed physical processes ) and those which are not ( i e , 
an outcome of cxtrigcnctically programed physical processes), and that between be- 
haMor pallcms which are inSexiblc (stereotyped) and those which are Sexible (vari- 
able)— has led to an incorrect assumption that to say a behavior pattern is innate is 
to say that no learning is necessary for its performance and tliat it is inflexible in its 
expression (Btach, 1955, Pribram, 19o8) Here, tlie term intrinsic,” as against *ex 
trmsic, IS used to characterize behavior which, on cotnpirativc grounds, seems to 
rest largely, or at least preponderantly, on innate disposiUons, independently of 
questions of learning or flcxibihty as such 

7 But, again, this general trend appears already well established in the subhuman 
pruuales ‘ Some [malel chimpanzees have to Icarrv to copulate It has been noted 
tint sexually mature but incxpcncnccd males placed witli tlie receptive female show 
signs of luaiVc-d sexual excitement, but Uic resulting attempts to accomplish copula- 
tion arc usuillj unsuccessful The naive male appears incapable of carrying out his 
part of the mating act, and it has been suggested that a great deal of practice and 
kammg is essential to biologically effective coition in this species Adult male rodents 
uluch have been reared in isolation copulate normally the first time they arc offered 
an cstrous female* (Beach, 1917) For some vivid descriptions of generalized fear 
and rat,e in chimpanzees, see Hebb tmd Thompson, 1954 
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essentially a private process is to overlook almost completely what 
people actually do when they go about reasoning 

Imaginal thinking is neither more nor less than constructing an image of 
the environment, running the model faster than the environment, and pre 
dieting that the environment will behave as the model does The first step 
in the solution of a problem consists m the contmction of a model or image of 
the ‘relevant features’ of the [envnonmentl These models can be constructed 
from many things, including parts of the organic tissue of the body and, by 
man paper and pencil or actual artifacts Once a model has been constructed 
it can be manipulated under various hypothetical conditions and constraints 
The organism is then able to observe the outcome of these manipulations, 
and to project them onto the environment so that prediction is possible Accord- 
ing to this view, an aeronautical engineer is thinking when he manipulates a 
model of a new airplane m a wind tunnel The motorist is thinking when he 
runs his finger over a line on a map, the finger serving as a model of the 
relevant aspects of the automobile, the map as a model of the road External 
models of this land are often used in thinking about complex [environments] 
Images used in covert thinking depend upon the availability of the physico- 
chemical events of the organism which must be used to form models (Galenter 
and Gerstenhaber, 1956 ) 

It IS a further implication of this view of reflective thought as con- 
sisting not of happenings in the head but of a matching of the states 
and processes of symbolic models against the states and processes of the 
wider world, that it is stimulus deficit which initiates mental activity and 
stimulus discovery” which terminates it (Deutsch, 1953) The motorist 
running lus finger over a road map vs doing so because be lacks informa- 
tion about how to get where he is going and he will cease doing so 
when he has acquired that information The engineer performs his 
experiments in the wind tunnel in order to find out how his model air- 
plane behaves under various artificially produced aerodynamic condi- 
tions, and he will quit performing it if and when he indeed finds out A 
man searching for a coin in his pocket does so because he lacks a coin in 
hand, and he stops searching when he gets hold of one (tbid )-or, 
of course, when he comes to the conclusion that the whole project is 
bootless, because it happens that there is no coin in his pocket, or that 
it IS uneconomical, because the effort involved is such that the search 
“costs more than it comes to” Motivational problems (which mvolve 
another sense of “because”) aside, directive reasoning begms m pu 22 le- 
ment and ends m either the abandonment of inquiry or the resolution 
of puzzlement “The function of reflective thought is to transform a 

to ihcmseUes, m sikncc, does not in%oKe cither a motor theory of thought or an 
argument t!ut all costrt mcntatiou takes place m terms of imagined words (sco 
Whorf, 1950, pp GOff ) 
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genization of behavior, rapid “rationalization of strange stimuli in 
terms of familiar concepts, etc —is necessary to prevent continual affec- 
tive instability, a constant oscillation between the extremes of passion 
But, as man cannot perform efficiently m the absence of a fairly high 
degree of reasonably persistent emotional activation, cultural mecha- 
nisms assuring the ready availability of the continually varying sort of 
sensory experience which can sustain such activities are equally essen- 
tial Institutionalized regulations against the open display of corpses 
outside of well defined contexts (funerals, etc ) protect a peculiarly 
high strung animal agamst the fears aroused by death and bodily des 
truction, watching or participating m automobile races ( not all of which 
take place at tracks) deliciously stimulates the same fears Prize fighting 
arouses hostile feelings, a firmly institutionalized interpersonal affability 
moderates them Erotic impulses are titilated by a senes of devious 
artifices of which there is, evidently, no end, but they are kept from 
running not by an insistence on the private performance of explicitly 
sexual activities 

But, contrary to what these rather simplistic examples suggest, the 
achievement of a workable, well ordered, clearly articulated emotional 
life in man is not a simple matter of ingenious instrumental control, a 
kind of clever hydraulic engmeenng of affect Rather, it is a matter of 
giving specific, explicit, determinate form to the general, diffuse, ongoing 
flow of bodily sensation, of imposing upon the continual shifts in sen- 
tence to which we are inherently subject a recognizable, meaningful 
order, so that we may not only feel but know what we feel and act 
accordingly 

[It is] mental activity Ithal] chiefly determines the way a person meets 
his surrounding world Pure sensation— now pain, now pleasure— would have 
no unity, and would change the receptivity of the body for future pains and 
pleasures only in rudimentary ways It is sensation remembered and antici 
pated, feared or sought, or even imagined and eschewed that is important 
in human life It is perception molded by imagination that gives us the out- 
ward world that we know And it is the conbnuity of thought that system 
atizcs our emotional reactions into attitudes wth distinct feehng tones, and 
sets a certain scope for the individuals passions In other words by virtue 
of our thought and imagination wc have not only feehngs, but a life of feel 
ing (Langer, 1953, p 372, itahcs original ) 

In this context our mental task shifts from a gatlienng of information 
about the pattern of events in tlie external world per sc toward a 
determining of the affective significance, llie emotional import of that 
pattern of events We arc concerned not with solving problems, but 
with chnfving ftchngs Ncvtrlhcltss, the cxisttnce of cultural resources. 
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therefore, neither a false issue generated by a misconceived metaphysic, 
nor one of discovenng at which point in the history of life an invisible 
anima was superadded to organic material It is a matter of tracmg the 
development of certain sorts of abilities, capacities, tendencies, and 
propensities m organisms and delineating the factors or types of factors, 
upon which the existence of such characteristics depends 

Recent research in anthropology suggests that the prevailing view 
that the mental dispositions of man are genetically prior to culture 
and that his actual capabilities represent the amplification or extension 
of these pre existent dispositions by cultural means is incorrect The 
apparent fact that the final stages of the biological evolution of man 
occurred after the initial stages of the growth of culture implies that 
“basic,” “pure,” or ‘unconditioned,” human nature, m the sense of the 
innate constitution of man, is so functionally incomplete as to be un- 
workable Tools, hunting, family organization, and, later, art, religion, 
and “science” molded man somatically, and they are, therefore, neces- 
sary not merely to his survival but to his existential realization It is true 
that without men there would be no cultural forms, but it is also true 
that without cultural forms there would be no men 

The application of this revised view of human evolution leads to 
the hypothesis that cultural resources are ingredient, not accessory, to 
human thought As one moves from lower to higher animals phylo- 
genetically, behavior is characterized by increasing active unpredict- 
ability with reference to present stimuli, a trend apparently supported 
physiologically by an increasing complexity and regnancy of centrally 
proceeding patterns of nervous activity Up to the level of the lower 
mammals, at least the major part of this growth of autonomous central 
fields can be accounted for in terms of the development of novel neural 
mechanisms But in the higher mammals such novel mechanisms have 
as yet not been found Although, conceivably, mere increase m numbers 
of neurons may in itself prove able fully to account for the florescence 
of mental capacity in man, the fact that the large human brain and 
human culture emerged synchronically, not serially, indicates that the 
most recent developments in the evolution of nervous structure con- 

10 In using such vanably employed terms as ' mmd ’ and "culture ” the decision 
of how far down the phylogenetic ladder to extend them— i e , how broadly to define 
lhem~is m great part but a matter of custom, pobey, and taste Here, perhaps some 
what inconsistently, but in hne with what seems to be common usage, opposite 
choices ha\e been made for mind and culture mmd has been defined broadly to 
mclude the learned capacities of mon),cys to communicate or rats to solve T mazes, 
culture has been defined narrowly to mclude only post toolmaking symbolic patterns 
For an argument that culture should be defined as "a learned pattern of the meaning 
of signals and signs ’ and extended through the whole world of hving organisms, sec 
Parsons (19o9} 



, 739 

Geertz • Growth of Culture 

Hartmann. H.. 1939. '■E^o 

-. Kria. E.. and W. o, the C/a/d. VC. ... PP- 

ls!t— „. cE^pa-/- 


. Kria. E.. ana — — Study a, me 

ls!t— aT— o. ^.a^e 

Umverady Press. .ad aaanal. An ana.ys.a 

Hebb. D. O.. 1946. Emotio ^ ^ g3 8g.l,« 

process of recogmtioa. W g j ,.r John WileP. „ g „ Ucchamcr 

_. 1954. “The P'oWe” “f ^ et d.. of aanna. state. ■" 

and Consciousness, ed. by ^,.1 signif ^ pp ^.-561. 

- and Thompson, W ’ .jp;o„.Wesley Press. „ go . N'e"' '“'V, i 
., __T. „r PnicholoRy, An r „a.iion. Macm' __ „_i.i u„nuu lIurboT 


, 1954. “The P«>“‘“'‘ g Adnan, et d.. of aanna. state, ■ ■ 

and Consciousness, ed. by ^,.1 signif ^ pp ^.-561. 

, and Thompson, W ’ .jp;p„.Westey Press. „ £.„ ^ Kcw York. 

Handbodc of Tsychology, A ediUon, Ma™ , gpnng I'e'ho' 

footon. E . 1949. Up from "’„„arlrs of the ehanman. 
lowells. W. W.. 1950. g,. 15„''9,^,„o„.Ceatn.y. Naf 

Sitimnosia on ^ , o^L^,.ior. D App Ww YorJ^* _ , . _.i 


ooton, E . 1949. Up from ’ ,^arks of the cn^uu- 

by A. L. Kaoeber, Un veBt 

-a s*..rray, H., te •/ ^ ^ 

-. Adrian. 


:;rs.,' 1949. Fh,iosapw ««■ 

-"i953. Eoehag W ^ ,,rr.nan. 

, 1951, “The prea jefiicss. I"'"" ^juiior. “J* ualiawre- „ 

"'tt?; i9eo::3^r:f«a“- r una- 


lohnoior. ed. by H. S^omo;. pp^. ^ 

t S Ta^ --- ilSS: A- fad «... esh hY )• 

I. Tanner and w* .j jod i* 

r r A Galantcr, t- 
cr, G. A., YoiV. 

0/ Bc/iottor, AC' 



738 Mind as Method 

Cartel G S , 1953, ‘The theory of evolution and the evolution of man,” m Anthro- 
pology Today, ed by A L Ktoeber, University of Chicago Press, Chicago, pp 

327-342 „ 

Chapman, L F , 1958, ‘ Highest integraUve functions of man during stress, in The 
Brain and Human Behavior, ed by H Solomon, et al , Wilhams and Wilkms, 
Baltimore, pp 491 534 

Clark, W E LeGros, 1950, History of the Primates, British Museum, London 
Dart, R A , 1959, Adventures with the Mtssmg Link, Harpers, New York 
Deutsch, J A , 1953 “A new type of behavior theory,” Bnt J Psychol , 44 304-317. 
DeVore, B I , n d , Pnmate Behavior and Social Evolution, unpublished MS 
Dewey, J , 1917, “The need for a social psychology,” Psychol Rev , 24 266 277 

, 1934, Art as Experience, Minton, Balch and Co , New York 

, 1939, Intelligence and the Modern World, ed by J Ratner, Modem Library, 

New York 

Emerson, A E , 1952, ‘ The evolution of behavior among social insects,” m The 
Evolution of Behavior, ed by A Roe and G Simpson, Yale University Press, 
New Haven, pp 311-355 

Emihani, C , 1960, Dating human evolution,” m The Eoolutton of Afon, ed by S 
Tax, Umversity of Chicago Press, Chicago, pp 57-66 
Ford, C S , and Beach F A , 1951, Patterns of Sexual Behavior, Harpers, New York 
Freud, S , 1900, ‘ The interpretation of dreams,” translated in The Basic Writings of 
Sigmund Freud, ed by A A. Bull, Modem Library, New York, 1938, pp 179- 
548 

, 1911, “Formulations regardmg two principles m mental functioning,” in 

Collected Papers of Sigmund Freud, Hogarth Press, London, 1946, Vol IV, 
pp 13 27 

Galenter, E , and Gerstenhaber, M , 1956, “On thought the extrinsic theory,” 
Psychol Reo , 63 218 227 

Geertz, C , 1957, ‘ Ritual and social diange a Javanese example,” Am Anthropol- 
ogist, 59 32-54 

Gerard, R W , 1959, “Brains and behavior,” in The Evolution of Mans Capacity for 
Culture, ed by J Spuhler, Wayne Slate University Press, Detroit, pp 14-20 

, 1960, Becoming the residue of change,” in The Evolution of Man, ed by 

S Tax, Umversity of Chicago Press, Chicago, pp 255 268 
Goldstein, K , 1959, ‘ Functional disturbances in brain damage,” in American Hand 
book of Psychiatry, ed by S Anetv, Basic Books, New York, Vol 2, pp 770-794 
Gramt, R , 1955, Receptors and Sensory Perception, Yale Umversity Press, New 
Haven 

Hallowell, A 1 , 1939, The recapitulation theory and culture,’* reprinted in Culture 
and Experience, by A. I Hallowell, Umversity of Pennsylvania, Philadelphia 
pp 14-31 

, 1953, “Culture, personahty and society ” m Anthropology Today, ed A L 

Kroebcr, University of Chicago Press, Chicago, pp 597-620 

, 1959, ‘ Behavioral evolution and the emergence of the self,” in Eoolufion 

and Anthropology A Centennial Appraisal, ed by B J Meggers, Anthropologi- 
cal Society of Washington, D G , pp 30 60 
, 1960, ’ Self, society and culture m phylogenetic perspechve,” in The Evolu- 
tion of Man, ed by S. Tax, University of Chicago Press, Chicago, pp 309 372 
Harlow, H , 1958, “Tlie eiolution of learning,” m The Evolution of Behavior, ed by 
A Roe and G Simpson, Yale Umiersity Press, New Haven, pp 269 290 

, 1959, ‘ Basic social capacity of pruiiatcs,” m The Evolution of Man's Capacity 

for Culture, ed by J Spuhler, Wiyne StUe University Press, Detroit, pp 40 52 



SUBJECT 


I N D E X 


AaJemy ol 
"Actions." ,^“”o 
Activation. 87-94. 128 

"Active organism, operational. 67tt 

Activity: alTcrcnt. 726. 

Acts. s« P'''Sl 30. 32-3. 6*- 
Adaoiatlon. 19-21. ao. 

Adequacy. 319-31 P , oL 123-4. 

Adolescence. 53-4 ‘Ic?"*,!?!! 31. reacuv- 

Aegreaton. 16. 

3«. 366-73 ..central 

Alienation. 355^. 36^ Assoe'»‘i®‘<54 

„ ^t. 

terns by. 45/. 

161-77 437 8 -jni, 718 37 

Anint.Ut;o.“°”’ il evolol ;» 'j',® 

Anthropological view 437. 4W 

Anthropomorphism. 6lO-il’^JSS 

Anlidepre^ts^<«,25. 126- sedatio" 

Anxiety, 37. l^* m ,2$ J2 

•■Ap.ttuc.r' psy.M “%cspo««. 

Apptojch «.■>»»“ 

Art. 26, 3®1 “ f",/cortex, 6. v’* $45 5V 

?/,rS Dj.soc..O|,",>^, (, ,20-35 

irss. «. s 

?.« S« «"“As 2fi"a;: SI; «*; 


, , 32. 5.S.. 5.M2. 

Beltcl. 37 »» Yalues) , 

Mouvatwn. behavioral 

'“"'“fllaoVs t». l"’ PC"'"'# 

s’“i Tst' s’s»“;r' 5"-r'.5 

cni«s. and noradreaalm®- j ^5,7, 17I. 

B, 

Si&.=a.'= 

ceosorinteip/,.* goddbisol 

puddhism. 9- 


S“f2-7 P“n '?««*“" S’' «< r,. ,;l” 

Ap.t.uc.r' psy.M“;R.s ,„e. iS-.; «i“o, l'6l2’,f"1ppcni ““'S?; 

S" «“ 561-6 p™*™,. 6. 9»- '*2;. » i^S; "Vi 2“ pCCtpiV-- sr 


SS." 

489 a« 4 '*‘’ ^ ^ 

€-!:2’’i5®/S«5i e ‘ 

337. 33^ 1^4 73 P**”??' ^a«i/rt. ' 


ISO., 'irvelopn«f‘* .ad disturhCj* ‘ ,j2.7 

664 5. ® P«‘‘?'uencc o» ."d Ic^h* 

00 & 0 ^ 

p5»/".SS’ “.£»»',) arSTo"- 

“.■"•'“iroSic >>SV- 


Jm » 6aP»«»,- V 6cl=.g? “ P^jCtU-^ 
trolled by > j and yeoPgJ^^portl. 

cybernetics. effec“ “‘^nio* ®!i * 45^5. 

166 - 70 . V®^';» 2 . 184 . tnhxl'.i lou.-- - 

ImsMI “""*M3-17 I’S.'Sced C0W*Si«.?.V» .1 


(Clov®*,*** „a 

S,odriio»'“;,»»o> _...b6f 



740 Mind as Method 

Montagu, M. F. A , 1950, “A consideration of the concept of race,” in Cold Spring 
Harbor Symposia on Quantitative Biology, 15:315-334. 

Nissen, H. W., 1955, “Problems of mental evolution m the primates,” in The Non- 
Human Prwnafes ond Human Evolution, ed, by J. Gavan, Wayne State Uni- 
versity Press, Detroit, pp. 99-109. 

N6, L. de, 1943, “Cerebral cortex architecture,” in The Physiology of the Nervous 
System, ed. by J. F. Fulton, Oxford, New York. 

Oakley, K., 1957, “Tools makytb man,” Antiquity, 31.199-209. 

Parsons, T., “An approach to psychological theory in terms of the theory of action,” 
m Psychology: A Study of a Science, ed. by S. Koch, McGraw-Hill, New York, 
3.812-711. 

Pribram, K. H , 1958, “Comparative neurology and tlie evolution of behavior,” in 
Behatior and Evolution, ed. by A. Roe and G. Simpson, Yale University Press, 
New Haven, pp. 140-164. 

, 1960, “A review of theory m physiological psychology,” Ann. Rev. Psychol. 

Radcliffe-Brown, A, R , 1957, A Natural Science of Society, The Free Press of Glen- 
coe, New York. 

Ryle, G., 1949, The Concept of Mind, Barnes and Noble, New York. 

Scheerer, M , 1954, “Cognitive theory,” in Hondhoofc of Sociol Psychology, Addison- 
Wesley Press, Reading, Mass. 

Sherrington, C, 1953, Man on His Nature, 2nd edition, Doubleday (Anchor), New 
York. 

Sunpson, G., 1950, “Some principles of historical biology bearing on human organ- 
isms,” in Cold Spring Harbor Symposia on Quantitative Biology, 15:55-66. 

Skinner, D. F., 1938, The Behavior of Organics, Appleton-Century, New York. 

Solomon, P , et al , 1957, “Sensory depnvation: a review,” Am. J. Psychiot., 114.357- 
363. 

Spuhler, J. M., 1959, “Somatic paths to culture,” in The Evolution of Men’s Capac- 
ity for Culture, ed. by J. M. Spuhler, Wayne State University, Detroit, pp. 1-13 

Thompson, W. R , 1958, “Social behavior,” in Behavior and Evolution, ed. by A. Roe 
and G. Simpson, Yale University Press, New Haven, pp 291-309. 

Washburn, S. L., 1959, “Speculations on the interrelations of tools and biological 
evolution,” m The Evolution of Man’s Capacity for Culture, ed. by J. M. Spuhler, 
Wayne State University, Detroit, pp. 21-31. 

» ^‘'d Howell, F. C , 1960, “Human evolution and culture,” m The Evolution 
of Man, ed. by S. Tax, University of Chicago Press, Chicago, pp. 33-56. 

Weiss, P., 1951, Comment on Dr. Lashicy’s paper,” m Cerebral Mechanisms in 
Behavior, ed. by L. A. Jeffress, John Wiley, New York, pp. 140-142. 

White, L. A., 1949, The Science of Culture, Grove Press (Evergreen), New York. 

, 1960, “Four stages in Uie evolution of mmdmg,” in The Evolution of Man, 

cd. by S. Tax, University of Chicago Press, Chicago, pp. 239-253. 

Whorf, B. L., 1956, Language, Thought and Behavior, ed. by J. B. Carroll, John 
Wiley, New York. 



Subject Index 


FunciionalUffl. 677 88 poMim 


aal>aii.e >kln 

8sj:rs°oi‘“f»s ..u- «. 

Cc„".fu“uo» eiS^„ ,K,. 195 7 <«. -*» 

=gsg£S,s-e2f 

GoeT^i■/^50^56■7 «. 

Graph Oicory (Hafa^V^ 

Habituation ^ ggj 

Hallucinations lOl 
Hate 365 459 3 q 

Heart • complaint 1- 

Hormonal chom.col (actors 
Hostility 131. >3® 

«f//i* 263 9 g . ,j .4,„m 

Hypnagoslc Imascry «g29 30 66^”^, 

Hypnosis 12 jinsotimoior react 

Hypothalamus 4« sens 

Histctia 134-5 547 > 

Idcahim 376 97 679 

hypnagogic wo j,0 

Imagnaton 6M 31 cnation) 

Impcilcctive nw^ gj 216 _ 4, 

Imprinting 18 22 1 emOt'O" . y 23 

Indicators 302 3 478 , ess o" 6® 

Inductive reasoning and »«« ^5 

Infant study 75 / lespons®*' 


743 

Index 

9 - « 

IsolatiDO 356 7 

, 3.5 «.e«u"' 387 97 .«»." 

47SI0P“'”' 

■SSuS- 4 

ntegrations m 213 5’%^ ,3, 182 

sailr^ssrsis 

' I '"1 

^ooiv^n'*9 3i ,72 actons 285 

Uli" l»»= 

Lx*.... ■« ■= 


ndociivt 371 “4 , )^5 

nlant .1457 ’5’ . „,kl 

■.jrS.nur 

inhibitions 85 vo 84-117 P^-.e 733 


, (iving pr®“TV78 302 P«r'" 

‘■'71c.«'“'S’7U7»»- 

458 

,03 IIW 

m? 4^ 

364-6 

MilS sl" 77 ! - > 


ilantiie Cybeme«'^ 

nformiiion (concep^ 1^' 287 95^*’ jiarWtr®^^ 676-88 pitrrW, 

nhib.tions 85 95 10^ J17 Uff M^»««^®32 3 Wstsonia" m nJ 

nouis and outputs » ^62 72®^) M« . jo, 3Z g 715 '''• 2 ,o.H and 


“’“^11 12 480 537 41 

Behavior heh**!^* 

oiightiul '“ocooh" oh"’^ ^ ”, „r s 

oatmcl.vo 7’ 1,5’” ftl W"“" 

?oT«’ a‘n^«rs* > *“" 

Memory Resp 

....r'i’dSsh 


I tKxir 


T 3«> 

“•’^roW" ’gz 39 „ ,»d.« 

“■“”27”‘7 «i'p»lo"'*4g'S *76 6» 



*’ 2712 47^ losopnji'g 476 6®® 



742 


Subject Index 


Communication: introspection and, 629-42. modes 
of. 23-5, systems. 496-7, 498. 507 <see also 
Language. Paranormal faculties) 

Conceptual abstractions, 116, 123, 332. 334-5, 579, 
582. 589 94, 656/1, 671. in mind/body prob- 
lem, 573-97 isee also Intellect, Symbols) 
Conditioning (and reconditioning), 10. 12, 20-1, 
28, 35, 302-3. 37U 540, 653 5, approach and- 
avoidance (“fight or flight”), 101-7 passim, 
110 14, 156. 170, 184, 186-7, contiguity (classi- 
cal), 73, 93, 99. 288 9, cortical and cyclic 
cortical, 104, physiological model for, 82-117 
passim, prejudice as, 203-17. reflex, 184, 725- 
6, 728 {see also Behavior, Learning, Memory, 
Responses) 

Conflict, 30, 35 41 

Congruence (specific and nonspecific system ac- 
tivity), 86-117 passim 

Consciousness, 11, 21. 68 9, 80-117 passim, 158, 
185. 280, 327m. 356, 467 8, 473 6 passim. 484- 
9, 541, 545, 548, 575 6. alterations under hyp- 
nosis of, 664-73 passim, biological mechanism 
o{, 218, 495-9 as defined by Jackson, 9, as 
defined by Taylor Wolpe, 220. function m 
mind process. 243-69 passim 483. mind as. 
414 19, self-. 408 (see also Awareness, Cog- 
nition, Perception) 

Conservation (motor and symbolic). 668-73 passim 
• Constancies” (“conttnuUies”), 347 8 
Coniribuliotusm, 456 
Conversation (internalized). 6 
“Coriicoretieular resonance.” 86-116 passim, 565 
Creativity. 68, 459 61. 525 6, 527, repression of. 

560 561 

Critical flicker fusion (CFF). 137 
Critical incident technique. 634-5 
Critical point theory. 719-23 passim 
Culture and mmd, 717-3? 

Cybernetics, 291 8. 30S 13. 536. 564. 566. 595 
Cyclic cortical conditioning, see Conditioning 
Cytology, 68, 70, 72, 182-7. cytoarchitectomcs. 5 


Darw nism, 678 9, 686, “Darwinian machinery,” 
482 

Dasein, 319, Daseinsanalyse, 59 
Daiiim person, 406-19 passim 
Death instinct, 16 

Deductive reasoning, 302 3, 478 80 (.see also In- 
ductive reasoning) 

Definitions. 124/i, conceptual, 123, 332, 395. oper- 
ational. 123 , 339, 495, 576, 661-73 passtm 710 
Dm vu, 629 

Deoxyribonucleic acid (DNA), 71, 164 
Depression, 122, 133 7 passim, 193, 197-8, agitated, 
147, 150, effects of drugs on. 147-50 
Determinism. 460, 513. 599-601 
Diagnostic techniques, 135 
Disequilibrium, 471 2. 522-31 passim 
Displacement. 30, 33-5 

Dissociation. 544 69 passim under hypnosis. 667- 
73 passim (see also Association) 

Documentary methods. 689 712 
Dominant focus. 84-117 passim 
“Double bind" hypotheses. 368 
Dreams. 445-6, 522. 556-61 passim, 629-31, 663 
Drugs (psycholcpiic. psychotropic), 43-4, 145. 166. 
627. agitation cfTccicd by, 146 50. amidepres- 
sanis. tl2, 146-50, 161-5. 165-70, effeeto on 
brain mechanisms, 146-50, 161-77, and emo- 
tion. 151-65. mescaline. 639-40, sedatives. 
132-7. tranquilizers. 112. 146-50. 161-5, 165-76 
(see also Biochemistry: Ncurochemlstiy, Neuro- 
physiology. Physiology) 

Dualism. 11. 66. 81. 243-69 passim. 454, 573-7, 
663. 679. 681. 715. and dissociation. 5S6-6is 
and Identity theory. 577-SO. and machines, 
490-514 passim; and mathematical constructs. 
583-97 

purie of mental activities. 403 
Dynamism 666 
Dysrhythmia, 355-6 
pysthymla. I3S 

Ego. 10. 21. 75 77 134. 666 


Eidetic icruiges. see Images 

Electroconvulsive therapy (ECT), 127, 134-5, 154 
Electroencephalograph (EEG), 73, 128, 132-7, I3S, 
154. 155. 157, 166. 171. 187. 509. 541, 630. 
664 

Eleciromyogram (EMG), 125. 128, 129, 130, 131 
Electroshock. 44-5 
Emergence. 198 9, 574 

Emotion. 6. 7, 75, 124, cultural patterning of, 
733-5, and drugs. 132-7 pajjim, as expressed 
by machines, 307, Himwich definition of. 145, 
and introspection. 633-4, in physiologcal terms. 
122. 128 32. 151-7 passim, 685 (see also Affect. 
Feeling) 

Empathy. 626-7 

Empiric sm. 379. 484-9 passim, 577-8, "empirical 
unity,” 585 6 
“Encounters,” 357-8 
Endocrinology, see Biochemistry 
Energy. 6-7. 18/: 

Engtams. 12. 95. 101, II5, 181-2, 192, 227 33 par- 
stm, 237-40 passtm 
Entclechy. 280 3 passtm 
Entropy, 245-69 passim, 595 

Environment, 68. 73-4. 77. 123, 125, 680, 686-7, 
725-35 passim, and sociopsychology, 190-1, 
549 56 (see also Weltanschauung') 
Bpiphcnomenalism. see Phenomena 
Ergon. 317. 320 
Ertebt moment. 403 

Error, 110, 444-5. as characteristic of mind. 399- 
402. cognitive, 398 9 
Ethics see Values 

Ethological concepts, 17 29. 73 4. 185 
Events (acts, eventualities). 284, 589*97 passim, 
711/1 

Evidence (problem of). 691-712 passtm 
Evoluuon. 3. 67, 70. 72. 152. and link between 
organic and cultural, 68, 151, 713 35. and 
machines. 482 3, 536-41 (see also Darwinism, 
Natural selection) 

Bxciution, ]82*7. 193. cortical, 137-40. 151 61 
passtm, 184, in physiological model. 86 117 
passtm 

Existentialism. 248. 250. 253. 255. 259, 262 4. 267 
passim, 435 6. “lived world,” 317-29 passtm; 
“man m-thc world,” 519 31 passim, and psy- 
chotherapy (ontoanalysis), 355 
Experience, 23. 83-117 passmt. 124. 151-61, 336-8. 
343. 402. 403-7. 423-4, 451-63, 573-9 passim. 
666. 670-3 . 714, 725. “experiential arc im- 
pression.” 431-6, probability factor in evalu- 
ating. 599 616 passtm, problems in reporting. 
639 42. and resonance between world and 
organismic processes. 522-31, and sameness- 
difference, 411-19. subjective. 80-117 passim, 
\n. 123. 426-8. 468. 604 8. 628-31; “unspeak- 
able” or “first order.” 333. 390 
"Experienced integration,” 115-7 
Experimentation. 622. 638 
Expression. 151-61 
Extendedness, 451 6 
Extensive design. 616/1 
Extinction, see Learning 


"Fact production.” 692, 706 
FaiUi. 58-9 

Familiarization procedure. 104-5 
Fantasies. 545-9. 555. 556 

Feedback. 5. 90. 107. 288. 311-12. negative. 4, 
471-6. 508 9, valuationat, 475 (see also Cyber- 
netics' Machines) 

Feeling. 122-41 passim, 484-9. 614, 626-7. 735: 
"life of.” 734. subjective reports of, 125 (see 
also Affect. Emotion) 

Field (bcorcilcal point of view (Lewtn), 530 
“Flaht or flight” reactions, see Conditioning 
Finger movements. 128, 129 
Fixations. 23, ]0I 

Forgetting' creative. 340-1, interference In. 651 
Form, see Patterns 
Freedom (creativity). 459-61, 463 
Frequency discrimination training. 102 
Frequency specific potentials, see Potentials 
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Midbrain level, ste Reticular formatlon/sjstem 

<mcntatioa), 7-12, 68*9. 221. 231-3, 292, 
317-29, 330. 398-402. 422, 451-61 passim, 464- 
514 passim, 519 31. 536. 539-41, 567-8, 642, 
and creative lunclion o{ consciousness. 664- 
73. culture as ingredient of. 713-37, and cy- 
bernetics, 306-13. definitions of, 66-7, 182-3. 
216. 218. 243, 271-304 passim, and dissocia- 
tion. 556-61. and emotions, 145-77. and ident- 
ity through intcrmittency, 414-19. and machine 
analogy, 8 9. 10-11. 285-303 passim, 343, 421«. 
464-89. as memory ttacc. 658, "minding," 243- 
69 passim 455. 463. and operational approach. 
495 9. "pavanoTTnaV* lacoUves ol, 563-6, va tt- 
lation to sociology. 549 56, as "transactional" 
process, 335-6, 341, 349 52 

Mind/body relation, see Dualism 

Mind stuff (James). 69 

Money (finance). 555-6 

Monoamine oxidosc, group of (MAOI), 165*77 
passim 

Mood, 552-56 passim 

Motivation. 19 21, 30. 31, 52, 75, 123. 210 13. 
545, 568, 633-4, neurophysiological aspects of. 
82, 96, 107, 114, possibility in machines. 506-7 
(see also Belief. Conditioning, Pleasure: Pur- 
pose Teleology) 

"MotivaiioTial-ancciivc" (organismtc) aspects. 519- 
3 1 pass m 

Motor Tcaclivity, 123-32, 182-7, drugs effecting, 
161-77 passim 

Muscular activity. 151-61 porrim 


Natural selection. 70. 713-25 passim (see also 
Darwinism, Evolution) 

Naturalism, 574, 577 

Ncocoriical functions, see Cerebral cortex 
Neural aggregates. 84*117 passim 
Neurochemistry. of brain. 160-77. 192, 729 (see 
also Neurophysiology) 

Neutoendoctinct, see Qiochetn'stry 
Neurohormonal (actors, see Biochemistry 
Neuron, properties of. see Neural aggregates 
Neurophysiology, 5. 67-8. 74. 80-117. 123. 14t. 151- 
65, 182. 185. 193*202 passim. 503-11. 728. 735. 
and neuron loop. 192. neurosurgery In. 9. 12. 
45-6, 192, patterned pathology In, 191*2. proc- 
ess patterns in, S74-3 (see also Central nerv- 
ous system. Cerebral cortex. Physiology; Retic- 
ular (ormation/system) 

Neuroses CpsychoneuroKS) 35. 38-46. 129-37 pas- 
sim. 146-50. 162-3. l9i-202 pautm. 233-40. 
368-9, and ncurotigcncsls. 36-8. of obsessive 
comiMlslte type. 135. organ system language 
of. 670. and probability (actor. 600-13 passim; 
sanogcncsis of. 368-9 (see also Indicators. 
Psychology: PsychoMs. Psychosomatics) 
Nonaitachmcni. 259 
NoiKognilive agency. 401-2 
Nondirective school. 55. 661 
No-ipastlcipation. 55, 359-70 passim 


Objcctlvi/atlon. 336-8. 343. 528. 603. 617-18. "ob- 
Retive reference." 402. of world, 380-97 pos- 
iim. 713 

Oiioarulys's. See rdtteniial.sm 
Opcraticiulls-n. 123. 271-7. 304. 339. 495. 576. 577, 
661-73 pusiim. 710 

Orvkr (structural paiiern). 245-69 paiilm 
Orxanii.-nlc Ictegratioa (mind). 519-31 paulm 


Pain. 75. 82. 171. (69. In machines. 499-514 pautm 

ParpascMctvm. 4Jln. 454, 577-8 

“P4B-<;uaJttT-lir»." 571 

Papes cirv-uit. 141. 157 9. 171. 184 

PasimeiefS. 615. 7:». 729-11 

Para-tots 134.606-10 

Parar^sfsAl (scull ts, 493, 493, 496. 497, 501, 512» 
361.*. 573 574 
Paras 1 vs 34-5 

Partat-OlilJ itUiK>AS. 28-9. 608-10 


Patterns (patterning), 80-117 passim, 124, 185-7, 
677-8. 725-6, 730. 734-5: and documentary 
method. 691-712 passim, and form, 244-69 
passim, of information and messages, 536-40, 
juvd pathology, 191-202 passim; phenomenal, 
574-5 (see also Sets, Systems) 

Perception. 147, 378. 441-5. 451-62 passim, 467-8. 
579, 622, 631-3, 735, biological mechanism of, 
218-40. and hypnosis, 665-73 passim; and in- 
tegration. 233-40. "perceptual world,” 331-52 
passim (see also Awareness, Cognition) 
Peripheral approaches, see Physiology 
Pcriphcralistn. 665 

penooalvtv, 9. $3-4. 11$, 405rt> 412-1$, 544-9, 603- 
18 passim, 625. 667. constitutive (ontic) per- 
son acuvities. 411-15, interpersonality. 521-4 
Phenomena. 574, 577. cplphenomena, 574-9 passim, 
677-9, 680 

phenomenologism, 325-9 passim. 524-5. 574, 577, 
579 


Phenotype. 70 8 passim 

Pbilosof^y. 198, 243-69 passim. 275. 278-302 pas- 
sim. 304, 32$ 9. 428 31. 436n. 464. 574-9 pas- 
sim, 600, 676-88 passim, 715, 717. social (Wat- 
son). 685-8 (see also Metaphysics) 

Photic driving response, 137 

Phylogenetic development of man, 67, 713*27 
passim 

Phystcalism. 580, 681*2 

Physiology. 125. 128*32. 141, 579. 680. 683-B pos- 
slm, 725. developmental psychophysiology (on- 
togenetic). lSl-7, electrophysiological factors 
In. 165-70, physiological psychologists. 423-8, 
682-8 passim, 725*35 pass/m, psycbophysiologi- 
cal correspondences. 496 514 passim. 576, 
psychophysiology. 80-117. 123-41. visceral func- 
uons. 151-61 (see also Central nervous system. 
Cerebral cortex. Neurophysiology. Sensori- 
motor rcacuons) 

Pleasure. 75. 81. 82. 210-16. 369. In machines. 499* 
514 passim 

Potentials, 107-17', elcclrical, 81. 86-106 passim, 
151-61 passim, labeled, frequency specific, 104. 
110-14, membrane, 193-4 
Pratnani, see Gestalt 
Prc-cxpcricnuat dtives. see Libido 
Preleaming (adaption, latlguc). 73 
Pretogical lunctionlng, 668-73 passim 
Pre rauonativc functioning, 265 
Prcscniacss. 355-6 
Primary process thinking, 718-19 
Probabilities. 589-97 passim, 602. 603, 604-8. 617-18: 
vs. determinism and causality, 599 601 (see 
also Siaitstics) 

Process (as being), 186, 243-69. 277, 284. 285. 302. 

passim, 358-9, 521-3. 678 83 passun, 727 
Pro-conKiousness. 548 
Projective techniques. 637 

Psychiatry, social and preventive. 190-2. 199-201, 
371-3 

Psychoanalysis. 15. 16, 49-51, 74. 252. 2SS. 524. 
579. 589-618 passim, 623-6. 685. "classical.” 
5), 55-6. 57-8, vi conditioning principles. 20S- 

9. 235-6. and probability factor. 601*18 passim: 
Ranklan. 528 (see also Psychology. Psycho- 
therapy) 

I^ychodrnamlct. 75-7 
Ptychogenciics. 70-8 passim 

Piycholoiy, 7. M. 75-8 pariim. 411, 523. 634-8. 
677-8. "apcrtural." 185-6. in nonphysical 
terms, 658. and unity ol man. 719-37 passim 
(see also Drugs: Physiology, Psychoanalysis. 
Psychotherapy) 

Psychophysical parallelism. 496-514 poulm. 575 

Psychcphysiology. SO-117. 123-41 

Psychoses Ul«, 135.7 pouim. 146-77, 192-202. 606- 

10. 670 (set also Neuroses) 

Psychosetual maturation. 16. 185-6 
PiychosoBuiiea. 16. 75. 76. 187. 255. ii&6\ passim. 

579 (see also Neuroses. Psychotherapy) 
Psyt^tSetspT. 29, 38~W>. 50-1. DM. 595. W,6-7 
Ore alia Drugs. Physiology. Psychoanalysis. 
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